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SECTION 1 
GENERAL 


I'" I-I. TYPE OF CONSTRUCTION. 

1-2. The PBY-6A is an amphibious flying boat designed 
tor both land and water operationa. The hull and re- 
r tractable wing tip floats provide a means oT landing 
I on water whUe the retracuble tricycle type landing gear 
enables the airplane to land on the ground. 

WING. The wing is. a semicantilever beam of con¬ 
ventional two.$par skin stringer design braced by two 
wing-hull struts on each side of the airplane. The wing 
assembly is composed of a center section and two re¬ 
movable outer panels which include the ailerons. At¬ 
tachment of the wing to the hull is accomplished by 
means of the struts and two bolted joints at the cen- 
ter of the airplane (at hull bulkheads 4 and 3). 

1-4. EMPENNAGE. The PBY-5A empennage has 
' been rederigned for the PBY-6A to Incorporate over- 
hanging balances on the elevators and rudder and to 
decrease the rudder chord and increase the rudder 
height. Tie two tails are structurally similar. This man¬ 
ual will discuss the structure of the PBY-6A tail. Where 
dissimilarity exists the detail design of both will be 
covered. 

1-3. The empennage group consists of a vertical sta- 
biliaer (the lower half of which is an integral part of 

L the huU), a horizontal stabilizer, a rudder and two 

svators, 

i-6. The horizontal stabilizer is a two spar construction 
from the center line to sudon fi and a D-secdon out- 
board of this point. Bulkheads are truss type. The 
whole assembly is covered with 24S.T aluminum aUoy 
sheet on extruded stringers. The stabilizer is attached 
to the lower fin by four large fittings and six smaller 
mtermediate fittings. 

1-7. The lower portion of the rudder structure is a 
clo^ box formed by the curved leading edge sldn and 
a smgle spar; in the vicinity of the upper hinge two 
spars are employed. The vertical load of the rudder 
taken thru the lower bearing plate into the hull tail 
cone. T^e rudder ties to the vertical fin by means of' ' 

three hinge arms. 

l-«. The elevators are two panels joined rigidly to¬ 
gether by an aluminum alloy torque tube to which a 
control arm is attached. They are essentially a D-Sec- 
tion to which the trailmg edge ribs are attached. Five 
hinges support the two elevators, the centerline hinge 
bemg common to both. * 

1-9. KULL The huU is a semi-monocoque structure. 
Eight bulkheads comprise the main supporting struc¬ 
ture. Four of these are water-tight dividing the hull 
mto five water-tight compartments. Water loads are 
uTcen by the hull bottom to the bulkheads and reacted ' 
die keel and sides of the hiilL Landing loads im- 
^ by the landing gear are transferred primarily 


2 


through steel fittings into hull bulkheads 4 and 5 
which arc the main structural members of the hull. 

1 -10. ALIGHTING GEAR. The landing gear con. 
sists of two main wheels attached by shock struts and 
retracting mechanism between bull bulkheads 4 and 5, 
and a nose-wheel attach^ to a shock strut and re¬ 
tracting mechanism located in the bow of the hull. 

1-11. ENGINE AND NACELLE. Two R.1830.92 en- 
gines are mounted to the center section of the wing by 
means of welded steel tube engine mounts. 

1-lZ The engines are faired by the nacelle fairings 
which converge to the contour of the top and bottom 
wing Burfacca. 

J-13. For a more comprehensive description of the va¬ 
rious structural componenu refer to the section of the 
handbook covering the specific item. ' - 

1-14. INSPECTION FOR DAMAGE. 

1-15. GENERAL. The airplane should be inspected 
penodic^y for damaged structure. A thorough exami¬ 
nation will permit the preparation of a detailed repair 
plan which will insure the availabUity of the necessary 
znaterials and tools and will prevent loss of valuable 
time. Remove all grease, dirt, etc., at and in the vi- 
«nity of the damage, so that die extent of cracks, con- 
dition of rivets, welds, etc., may be accurately de¬ 
termined. 

1-16. Structural parts should be inspected for dents, - 
cracky holes, scratches, breaks, sharp comers and 
•^'***®***» loose, sheared or otherwise damaged rivets, 
elongated rivet holes, bowing, distortion, worn spots 
and corrosion. Dents and wrinkling in skin sheets 
should be inspected to insure that they are not stress 
wrinides caused by failure of vital structure. Bent or 
twisted structures may be straightened and used un-- 
Icss cracks appear in the straightening process. All 
cracia should ^ stop drilled. Large cracks will necessi. 
tate the use of a new part. 

1-17. Test watertight joints for leaks. Check hinges, 
futeners and locking mechanism to determine whether 
their operation has been impaired. If damage is to fabr 
ric-covered surfaces, the internal structure of the com- 
ponent should be inspected through access holes pro¬ 
vided. If damage is in locations where inspection is im¬ 
possible because of inaccessibility, access holes should 
be made in accordance with figure 2-28, or the section ( 
of Fabric should be removed if access holes do not ' 
factiitatc complete inspection. 

3-18. Experience has shown that when a bullet strikes 
sheet material, it beat-treats the metal in the vicinity of 

the bullet bole,-Tliis-metsl is-shus-ttnbrittled and nri-- 

nute cracks are created by the impact of the bullet. It' 
u a good practice therefore to trim a Uberal amount of 
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Section I 
Parographs 1-19 to 1-32 


metai away from bullet and shell holes when cleaning 
*_ up_the V damaged_.area«_ _ _ __ 

1>19. Inspection should determine the relative amount 
of work involved in effecting a repair, as compared to 
that of replacing damaged members with new parts if 
avaflable.- 

1 *20. Included in each section is a separate paragraph 
containing information pertinent to inspection of dam¬ 
aged structure, together with a list of the types of dam- 
age that may be encountered. Necessary special inspec¬ 
tion procedures are also provided in the applicable re¬ 
pair instruction paragraphs. 

1-21, Whenever damage to a structure is discovered, 
the adjacent structure should be carefully inspected 
for secondary damage. Such secondary damage “fre- 
quendy occurs as a lesult of overloading caused by the 
original damage. Since heavy shock loads may be trans¬ 
mitted through several structures, rivets and bolts may 
.be loosened and sheet metal buckled quite a distance 
away from the area of primary damage. Rivets should 
be checked in order to determine if they have sheared; 
a JJ05" feeler gage can be used for this purpose. 

1-22. Also check for any skin wrinkles, elongated rivet 
or bolt holes, fine hairline cracks, damaged control ca¬ 
bles or damaged fuel or hydraulic lines. 

1-23. If the airplane is damaged by shell fire, the-route 
of the projectile should be followed and the above 
steps taken. 

1-24. RIVETS. It is particularly important to check 
rivets closely. A rivet may be strained or even sheared 
off and yet appear normal by casual inspe^on; rivets 
may stretch or fail, leaving the head inuct. For in¬ 
stance, after straightening a bent member all of the 
structure adjacent to it should be inspected for loose 
rivets.^ Always use a feeler gage when inspeedng for 
damaged rivets, checking for tipping or rising of heads 
and for separation of the riveted members at the rivet 
shuka. Also inspect carefully for elongated rivet holes 
which may often be detected by a close examination of 
the sheet surface near the head. The slight impression 
made in the sheet by the rivet head when driven will 
be exposed if the rivet has moved in elongating the 
hole. 

1-25. RIVET TYPES. When making repairs the same 
rivet should be used as in the surrounding struc¬ 
ture unleu otherwise specified. Rivets vary in head type 
and material. Flat head rivets are used on internal 
structure while brazier head rivets are generally used on 
surfacea exposed to the slipstream. 

1-26. Countersunk rivets arc used for a specific pur¬ 
pose; either for clearance or to obtain a smooth, low 
^*^8 external surface for aerodynamic reasons. 

1-27. The types of aluminum alloy rivets used in the 
original construction of * 1 ** airplane ares 

a. AN-425 (78® Countersiiik)AN^ 26~(100 ? 
Countersunk) rivets are used oo later airplano replac¬ 
ing AN-42S. . ^ 


b. AN-426 (100° Coimtersunk). 
e* Q4303 (115--Gountersunk)—^This is a CVAC 
standard rivet. It has been replaced by AN-426 rivets 
on current production airplanes, 
d. AN-442 (Flat head). 

^ e. AN-456 (Brazier head). 

f. Q4305 (Brazier head).—This is a CVAC stand- 
rivet which has been replaced in current produc¬ 
tion airplanes by AN-456 rivets. 

8 * 22Q013 (Mushroom head).—This is a CVAC 
styndard rivet formerly used in the fuel tank area. It 
has been replaced on current airplanes by AN-430 
rivets. 

h. AN-430 (Round head)These rivets are used 
in the fuel tank area. A better clamping action and 
therefore bener fuel tightening is obtained with these 
riveta than with the brazier' head type. 

1-28. All of the above rivets may be obtained in two 
materiab 17S (type D rivet) and A.17S (type AD- 
rivet). Only the type D rivet is used ’n the original 
construction of the airplane. 

1*29- For information on identification of the rivet 
material and for illustrations of the head shapes refer 
to General Manual for Structural Repair, AN 01-lA-l. 

1-30. RIVET SUBSTITUTES. Rivets most generally 
available in the field arc AN425, AN426, <^442 and ” 
AN456. The following substitutions are perrnissible. 

Rivet Acceptable Subsdtut 

AN425 AN426 (in 100® hoi » ' 

AN426 AN425 (in 78® hole 

AN430 AN456 

AN442 AN430, AN456 ' 

AN456 AN430 

Standards See c, f, and g above 

1-31. Al7S'T riveta (AD) which can be driven as pur¬ 
chased without heat treatment may be substituted for 
17S-T rivets (D), which require heat-treatment before' 
driving, for all repair rivets of 3/l6 inch diameter or 
less if: (a) at least half of the rivets substituted are in¬ 
creased to the next larger size, the added rivets being 
distributed evenly throughout the pattern, or (h) in 
accordance with the following rule: if 8 or fewer A17S- 
T riveu are to be substituted for 17S-T rivM of the 
same size, add one additional rivet to the pattern. If 
from 9 to 16 rivets are involved, add 2 additional Al 7 S- 
T rivets; from 17 to 24, 3 additional riveta most be 
added to the pattern. Thu rule applies for H'', 5/32" 
and 3/16" dia. rivets. For rivets less than dia. the 
A17S-T type may be substituted without the addition 
of nvets to the pattern or an snCTcaae in the diam¬ 
eter of any of the rivets. All repair rivets of inch 
tiiameter or larger should be of the'heat-treatable (17S- 
T) type. 

1*32. Neat-treatment of 17S-T aluminum alloy rivets 
'sEaIl~be in accordance with standard practice. (See 
General Manual for Structural Repair, AN 01 -lA-l).. 
AlTS-T rivets are driven without heat-treatment* 
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1-33. Steel or aluminuni alloy bolu may be substituted 
*of 17S-T_(D)„dyets if it is necessary_to-eIiininate heat- 
eatment of riveu in making repairs. Note that if bolts 
are substituted for rivets so that a mixed bolt-rivet pat- 
tern results, (this condition should be avoided when- 
ever possible) the bolts must fit their holes with « mex- 
hnum clearance of J002*', If all of the rivets in the pat- 
tern are replaced with bolts, the bolts must fit within 
.005''. . _ . . 

1-34. The use of blind rivets for making repairs in 
criricd structure is not recommended. If the damaged 
part is not readily accessible, either sufficient areas of 
skin should be removed to permit access, or a removable 
door should be made. (See figure 2-28.) 

1-35. CORROSION. The entire structure should be 
inspected at regular intervals for damage from cor¬ 
rosion. Aluminum corrosion is especially prevalent 
wherever mobture tends to collect. Dissimilar metals, 
adjacent or in conuct, provide a source of corrosion 
and should therefore be closely inspected. Equipment 
which is badly corroded contains deep pits, holes, or 
cracl^ However, corrosion cannot always be detected 
by visual exaltation alone, but may sometimes be 
found under blistered or flaking paint. When corrosion 
appears on materials having an iron base, it appears in 
the form of a red rustj on materials having a copper 
D«»et as green formations; and on materials having «n 
Of magnesium base, as white-formations, 
^e extent of ordinary corrosion can be determined by 
ting for pits with a fine needle. The degree of cor- 
ion wUl vary with the type of corrosive medium . 
/^hich contacts the metal, the period of exposure the 
age of the protective paint or oU fiUers, and the time 
which has riapsed between removal of the airplane from 
the corrooive medium and the inception of salvage. 
Paitt which are simply stained or etched with very 
fallow pitting are generally serviceable unless this con- 
dition occurs in a highly stressed part of the primary 
structure. Normally, destructive corrosion does not 
t^e plwe within a short period of time; however, the 
effect of any corrosion can be minimized by expediting 
salvage. For information pertaining to the protection of 
the structure from damage by corrosion; refer to the 
General Manual for Structural Repair (AN Ol-lA-l). 
l-3fi. All the aluminum alloys,, clad and undid, in the - 
airplane have been anodized. This treatment prbrides 
excellttt protection against corrosion of the surface 
of the metal and results in improved adherence of 
p^t subsequently applied. When facilitim ate avail- 
able repair parts should be anodi^ otherwise the 
P“ »hould be covered ^th ^o coats of green primer 
with thorough drying time allowed between coats. ' 

1-^. SHEET. Because of the type of co^tructi'on 
I used most of the meul sheets used for'the fabrication 
of the primary stru^ral members of the airplane are - 
s*-^ss^, Aat is, they cany load. If the continuity of 
I of ^ skin is interriipted^ the load‘must poM ' 
.^^^und the hole. In some casm this will overload the 
*™“!“^*/*™*?*^ and in a fafluie. It i. hn. 


alua 

I -Hie 
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portant therefore that damage to skin be repaired in 
accordance with the instructions given in the manual. 
Particular attention shall be given to the rivet pattern 
used in r^airs. 

1-33. The 24S-T aluminum alloy used in the construc¬ 
tion of the airplane is in a definite physical condition 
and its strength will be adversely affected by the im- 
proper application of hUt in malting repairs. All alum- 
mum alloy parts are installed in the heat-treated (hard) 
condition. However, in order to fabricate ceitain parts 
with small bend radii 245-0 (soft) material must be 
used. Before such a part may be installed in the air¬ 
plane it is essential that it be HEAT-TREATED to the 
2^T (hard) condition. If 24S-0 material is not avail, 
able, 24S.T material may be annealed, the part formed 
and then re-heat-treated to 24S.T. 

1-39. The repairs outlined in this manual are designed 
to call for repair parts to be made from 24S-T when- 
ever possible to avoid the heat-treat operation. When, 
^ause of severity of the bend, 24S-0 material is called.' 

these parts must be HEAT-TREATED TO 
24S.T BEFORE INSTALLATION IN THE AIR. 
PLANE. The parts should be heat-treated in detail, that 
is before assembly to other repair parts. (Refer to Sec. 
non V of the General Manual for Structural Repair. 
ANOl-lA-l.) 

1-40. Repair illustrations m this manual indicate tli^ 
bei^ radius to be used for each repair part. For fabri. 
caring repah parts not covered by the illustrarions, con. 
suit the General Manual for Structural Repair, AN 01.' 
lA-l, for the proper radius. 

1-41. Alclad sheet stock (aluminum alloy coated with 
pure aluminum) u used in the fuel tank area of the 
™g as well as in a few uolat^ regions throughout the 
airplane. For purposes of repair, this material may be 
treated like aluminum alloy. However, for equal gauged 
*^ «***.“ ’*'**V**" aluminum alloy and therefore the 
following two poinu are important from' a strength i 
standpoint: 

a. Aluminum alloy may always be substituted for 

alclad sheet of equal thickness. ' 

b. Alclad sheet may never be substituted for 
aluminum alloy unless the loss of strength is compen- ' 
sated by an appropriate increase of one gauge in sheet 
thickness. 

1-42. Most steel parts in the airplane are hut-treated^ 
Usually the component paru of a sted assembly an 
welded and then the assembly is heat-treated. There is 
an exception to this procedure, however; provid^ ' 
elec^ yc welding u used, it is not necessary to nor¬ 
malize an assembly after welding if the components have 
been normalized in detail. Specific repair procedures for 
rteel assemblies are given in the applicable sections of 
the manuaL 

should W made during each stage of a r^air befon 
It Womes iMcceasible. The ^air should be checked 
aga™ the removed damaged section or dupBcate ^ ’ 


# 
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structure to determine that proper repair was under¬ 
taken. Repair inspection should provide posidve assur¬ 
ance that required heat-treatment exists in all repair 
^ parts, that required bolt hole tolerances have been ob¬ 
tained, that sizes of plates or members and number 
size, type and locadoh of repair rivets or bolts specihed 
for repair have been used. It is also important to in¬ 
spect the anticorrosion precauuons such as chromate 
tape or paste application, anodizing and use of proper 
coats of primer and final finish. 

1-44. After teptitf the structure should be examined 
for damage which may have resulted from repair op- ■ 
erations. Occasionally it will be found that the vibration 
caused by riveting has loosened older rivets or that 
rivets have been formed poorly or that pladng has been 
diDq>led severely. Frequently errors in drilling weaken 
the structure by dama^g legs of extrusions, flanges of 
frame channels, or webs of bulkheads. Also, in cleaning 
up damage, accidents may occur which will necessitate 
independent repairs or a removal resulting in a repeti¬ 
tion of repair. If preliminary measurements between 
referent points are taken, recheck these measurements 


and thereby make certaiin that distortion has not oc¬ 
curred. In final inspection determine that all tools, 


scraps, chips, and| miscellaneous parts have been re¬ 
moved, leaving the area clean and the finish intact. ^ 

1-45.. SUPPORT OF STRUCTURE DURING- 
REPAIR. 

Before any repair or replacement of a member of 
basic structure is undertaken, it is essential that the 
structure be suitably and firmly supported to prevent 
distortion. Concentrated loads, such as the gn gings , 
fuel, or'landing gear, should be removed or independ¬ 
ently supported. If special cradles and jigs are not avail¬ 
able, temporary supports such as wooden cradles or jigs, 
should be made for the purpose. - ^ 

1-46. The wing should be supported by auxiliary struts,- 
or should be removed from the airplane and supported 
by cradles. These supports should be placed at the wing 
bulkheads. For removal of the wing refer to **HaD d- 
book of Erection and Maintenance Instructions—PBY- 
~6A Airplane ^AIN OI->MC-2) **I | 

1-47. The hull should be supported by cradles placed 
at bulkheads and beltframes. Cradles may be made o{^ 
wood to fit the contour of th e hull bottom. The cradle 
should be padded with fdt at points of contact with 
the ^huU to prevent scori^. The hull can also be si^ 
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PROCEDURE FOR 
LONGITUDINAL LEVELING 
OF AIRPLANE ’ 


PROCEDURE FOR 
LATERAL LEVELING 
OF AIRPLANE 


Figure 1~4~Airplane Leveling luge 


rted by installing the main beaching gear on the air- 
**»« airplane on two elevated plat- 

eTulL 

^control surface! (ailero n, rudder and 
'J be supported by iig« at the hinoe 

d trailing edges. (Sec figur*^ 1.1, i--> | 3 ^ ^ 

-49. leveling THE airplane. 

5a The ^o leveling lugs for lateral leveling are lo- 
ted on the port forward face of bulkhead 6, below 

Ir -“F .traight , 

r and a spmt level across the leveling lugs and jack ' 

one side of the airplane a few inches off the ground, 
w ;ack up the other side of the airplane until the 
|mt level mdicate. level posirion. This is done whde 
k airplane u on either the beaching gear or landing 

51. The leveling lug. for longituduwl leveUng are 
Fated on the port side of the airplane above thebunfc 
are attached to beltframe 5.50 and 5.75, bn PBY-’ 
-irplanes and beltframes 5.25 and 5.75 on PBY.5A ^ 

. (See figure 1-4.) Ley a levding^ar and spirit— 
OSS the lugs. To level the airplane while bn the*" ' 
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Un^ g„r, or dcfl.te th'. noK wheel oleo .trot 

untU *. .p.„, 

*e ..rplaoe whne on the beeching gear,'ra« *e tafl 

PO'fio" 

is indicated on spirit leveL . - - ; 

1-52. CLASSIFICATION OF DAMAGE. 

.« four cleinficrion. 
of rep^. Quttt often . damage will require a combina- 

''P"r- A de-, 

Knpoon and typical enamplea of each claaa ar^ givejT- 

Di^GE. NcgUgible damage 
« tlmt damage or dutortion which cm. be permitted to 

LTd “ " '’f' “ ""‘P'* procedure (remoa.' 

” h” “"'Por.ty fabric patch- 

tog, eto), without placing reatrictions on flight. 

1.55. DAMAGE REPAIRABLE BY PATCHING 

Patchtog to general refera to that type of dahui» whiA 
^pe™t the addition of a repair piece laid ^ver the 
damaged artm. For example a patch on the akin would 

ofjL^ieeejrfjhea^ ^ ' 

rh. up damaged area,' rivetod t^the W 

damaged akin. (S«i figure 1-J.) A'pateh on «. extnuion.' 
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or other formed part would consist possibly of a reln- 
forcin g strip laid ove r the damaged area or another 
formed part nested in and riveted to the damaged par 
(See figure 1*5.) Patches should be designed to udlii^ 
existing rivet patterns when possible. Repairs to water¬ 
tight bulkheads* hull, and Hoors are made water-tight t 
by the use of zinc chromate tape, or equivalent seals 
inserted between the overlapping edges of the patches.' 
Repairs in the fuel tank are made gas tight by the use 
of neoprene as a gasket material and by using gas tight 
rivet spacing. 

1-56. DAMAGE REPAIRABLE BY INSERTION. 
Repair by insertion may be defined as a repair which by 
reason of the extent of damage does not lend itself to 
patching because of the excess weight which would nec¬ 
essarily be added. For example if a stringer were dam¬ 
aged over a long length the damaged portion would be 
removed and a new stringer length inserted. The new 
piece would be spliced into the untouched structure at 
each end. (See figure 1-5.) 

1-57. DAMAGE NECESSITATING REPLACE- 
MENT. Replacement repair is employed wherever the 
damage is too serious to employ any of the foregoing 
methods of repair. It. consists of removing the part ^ 
damaged and replacing it with an identical part or the 
fabricated structural equivalent. When this repair is 
employed, the method of attachment, further 

damage to adjacent members makes deviation necessary, . 
should be the same as that used in the attachment \ 
the original part. Parts damaged by fire must alwa^ 
be replaced- ' ' i 

1-58. BALANCING CONTROL SURFACES. 

1-59. GENERAL. The possibility that the major con¬ 
trol surfaces of an airplane might develop destructive 
oscillation (flutter) in flight is eliminated by controlling' 
the distribution of weight so that the balance of the 
surfaces about their hinge lines is maintained between ^ 
established safe limits. Most critical is the degree of 
trailing edge heaviness about the hinge line. Due to " ‘ 
their design, control surfaces are Usually trailing edge 
heavy, and counterweights are added to the leading' ■ 
edge to offset some of this unbalance. The additioh of . 
weight to the surfaces in the form of repairs may 
turb the initial unbalance suffidendy to exceed safc;^.'^. 
limits and could therefore become a possible cause of* 
destructive oscillation of the surface in flight. Minor 
patching of fabric surfaces, which adds negligible weight 
to the control surface, need not be considered cause 
for checking the balance. The nearer the patch is to 
the hinge line of the surface, the less will ^ its effect ' 
on the balance. Large, heavy, or numerous patches, es¬ 
pecially those on or near the trailing edge, should i 
therefore be avoided by making a section replacement 
or by pardal recovering. In most cases, the addition of 
weight during repair will tend to make the surface v ~ , 
^^anced and it will "be necessary to add a count 
weight. After any repair which necessitates removing - 
the surfaces from the airplane, check the static balance* 
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^.HINGE 

C-GOUN-TE-R 
WEIGHT 


COUNTERWEIGHT 


SECTION A*A 


w* 

A- 

B = 
C = 

w* 



■AxCc-d) 

D 

DISTANCE FROM HINGE LINE 
TO CENTER OF REPAIR. 

DISTANCE FROM HINGE LINE 
TO CENTER OF ADDED COUNTERWEIGHT. 
WEIGHT CHANGE CAUSED BY 
REPAIR. 

WEIGHT OF counterbalance 
TO BE added. 

allowable t. e. repair tolerance 


REPAIR 


Figure 1^6~‘Dettrminaiion of Unbalanco Caused by Repair 


ore remounting the surfaces. Prior to making a bal¬ 
ance check, the surface must be completely assembled 
and finished with balance weights, hinge fittings and 

t trim tab c^erating rods all in place. 

-60. The leading edge of a control surface u that por- 
on of the control surface which lies forward of the 
binge and trailing edge is that, portion which lies aft 
>f the hinge line. 

[-61, In the following text limits are placed upon the 
imount of tail heaviness that a surface can possess. 
There is no limit placed upon the amount of nose or 
eading edge heaviness other than tlw actual amount of 
weight added in the form of repairs and counter¬ 
weights. The addition of too much weight to the lead- 
ng edge of the surface may cause failure of the hinge 
•earings or in the case of a heavy counterweight, it 
nay cause local failure of the skin and structure at the 
•oint where the counterweight is secured to the leading 
dge. 

-62. ALLOWABLE REPAIR WKGHT. 

C MLERONv—As it-leaves the factory, the port “ 
has two counterweights in Its leading edge, one ■ 
-ated at the extreme outboard end between riba 1 and ' 


2 and the other between ribs 10 and 11. The starboard 
aileron has one counterweight located in the leading 
edge at'tbe inboard end between ribs 13 and 14. 

1-64. The maximum-allowable repair, without rebalanc- 
ing, that may be added to the'port aileron aft of the 
hinge line is 18.7 inch pounds. 

1-65. The maximum allowable repair, without rebal¬ 
ancing, that may be added to the starboard aileron aft 
of the hinge line is 2.6 inch pounds. 

1-66. ELEVATOR. A three pound counterweight is 
riveted to the leading edge of each PBY-6A elevator 
just inboard of the outboard hinge. The PBY-5 and 
PBY-5A elevators do not have counterweights. 

1-67. The maximum allowable repair without rebalanc¬ 
ing that may be added to the PBY-5 and PBY.5A air¬ 
plane elevators aft of the hinge line is 22.6 inch pounds. 

1 -68. For PBY-6A airplane elevators, 104.7 inch 
pounds may be added aft of the hinge tinf, - 

1-69. ROODER. A 175^ pound counterweight is se-~ 
-cured to the leading edge of the PBY;rand“PBY.5A ‘ 
airplane rudder just bdow the upper hinge. The PBY- 
6 A airplane rudder has no counterweight attoi-hfd iq |t 

restricted' - ' ^ ; 
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Figurm 1^7—DefrmMng Stafic Balance 


since its design brings it within the allowable limits of 
tail heaviness. 

1-70. The maximum aUowable repair, without rebalanc¬ 
ing that may be added to the PBY-5 and PBY-5A air- 
.plane rudders aft of the hinge line is 5.0 inch pounds. 

1-71. For the PBY.6A airplane rudder, 78.0 inch 
pounds may be added aft of the hinge line. 

1-72. DETERMINING AMOUNT OF UN¬ 
BALANCE CAUSED BY REPAIR. 

(See figure 1-6.) 

1-73. ^e repair patches, together with aU rivets and 
fMtenmgs should be weighed and the weight recorded. 
If any parU are removed, their weight should be re- 
corded and then the net weight change calculated. The 
net weight change u the difference between the weight 
of the patches plus their attaching parts and the weight 
or the parts removed. ^ 

1-74, the hinge line and measure the distance 

from the hmge line to the center-of the^atcfa. - 

1-75. Multiply the distance from the hinge line to the 
center of the repair by the net weight change as de- 


Its of termined in paragraph 1-56 above. This will give the 
inch pounds added by the repair. 

ilanc- 1-76. If this figure is more than the maximum allow- 

i air- able, a weight must be added on the opposite side of the 

nds. hinge line from the repair. 

inch 1-77. To determine the amount of weight to be added 
proceed as follows: * 

a. Subtract the maximum allowable repair in inch 
pounds, which can be obtained from paragraph 1-51, 
from the repair weight determined, in paragraph 1-58 
^ above. This is the amount of unbalance in excess of the 
(led. maximum allowable. 

' Decide on the approximate location of the 

The counterweight to be added and measure the distance 

ight 'f®”* the hinge One to the center of the weight. The 

ight counterweight should be added as nearly opposite the 
r^air as possible. 

ince . the amount of repair in excess of the 

_n«x*mam tll^bU^ohtah^^ 

above by the distance from the hinge line to the center 
Ae of the counterweight. ThU U the weight of the counter- - 
de- bailee to be added. . . - 
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Section I 

Paragraphs 1>7B to 1-'89 

~~ — example 

- Ajsumy a re pair U mad e t o the trailin g edge of 
1 aiieron. 

Weight or repair and attaching parts 0.90 lbs. 

Weight of parts removed . 0.10 lbs.' 

Net weight change +0.80 lbs* 

Distance from hinge lioe to center of repau: 25 
inches. 

.80 lbs. X 25 in. = 20.0 inch pounds added hj 

repair 

Maximum allowable trailing edge heavy for port 
aileron is 18.7 in. lbs. 

20.0 — 18.7 = 1.3 in. lbs. excess of maximum 

allowable 

Counterweight to be located approximately 8.5 in. 
forward of the hinge line. 

Therefore 13 = .15 lbs. weight to be added. 

8-5 , 

d. If repairs are made on both the leading and 
trailing edges of a control surface, the amount of un. 
balance by the repairs will be the differences be. 

tween the unbalance caused by each repair. . 

1.78. DETERMINING STATIC UNBALANCE. (See 
figure 1-7.) Tlie tail heavy characteristics of the con¬ 
trol surfaces may be t x p n attd in terms of pounds at a 
certain point on their trailing edge. This point on ea^i 
' the surfaces is located on figure 1-8. There are cer- 
^ .tB minimum and maximum values of tail hMvtaeas 
that must be adhered to when rebala n c in g a control 
surface. These values are as follows: port aileron, 10.35 
pounds; starboard aileron, 8.46 pounds; PBY.5 and 
PBY.5A elevators, 8.0 pounds; PBY-fiA elevators, 11.18 
pounds; PBY-S and PBY-5A rudder, 9.72 pounds; and 
PBY.6A rudders, 11.21 pounds. 

1*79. Mount the surface on its hinge fitdngs so that it 
lies in a horizontal, level position and so that its ro* 
tadon will not be restricted. 

1-80. Place a balance scale under the trailing edge of 
the surface at the pmnt indicated in figure 1-8. A spring 
scale may be used in place of the balance scale. 

1-81. Subtract the weight of the leveling blocks from 
the scale reading. This is the amount of toil heaviness 
possessed by the surface. If this figure is more than the 
maximum specified for the surface being balanced, a 
counterweight must be added to the leading edge. If it 
is less than the minimum specified a counterwught must 
be added aft of the hinge line or one removed from the 
leading edge. 


To" d^ermine—the—amount- of counterweight 
needed, hang a lightweight container from the approxi- 
mate^enter of-^e4^doaf^t-^i^ch the counterweight 
is to be added. 

1-83. Drop small weights, such as screws, nuts, nails, 
gravel, or sand, into the container until the reading of 
the Bc^e (minus the weight of the leveling blocks) sup. 
porting the control surfaces in the neutral position does 
not maximum, or minimum values for that 

control surface. 

1-84. Remove and weigh the container and its contents. 
This weight is the minimum amount of counterbalance 
required. 

1-85. SECURING ADDITIONAL COUNTER¬ 
WEIGHTS. Counterweights should always be located 
as nearly as possible directly forward of trailing edge 
repairs and Erectly aft of nose section repairs. Nose 
section weights may be in the form of sheet stodc 
formed to suit the contour of the inner skin of the nose 
section, or may be cut from bar stodc (lead, wrought 
iron, or cast iron). In the use of bar stock, wooden 
blocks may be cut to fit the inner contour. The bar 
wei^its may then be bolted to these wooden blocks, 
making it unnecessary to machine the metal bars to 
ahape. W^hts should not be concentrated at any one 
point, but should be distributed over a sizable area so 
♦tf the supporting the weight will not be unduly 
loaded (this will prevent the skin from buckling in- 
%vard). an appreciable weight is required, the 

skin should be reinforced by formed sheet material, 
riveted to the inner surface of the nose skin in the 
weighted area. 

1 -86. When tt is necessary to add weight to trailing 
y dgi^ the counterweight should consist of sheet ma- 
terial attached to several ribs, for an even dxstributioD 
of the weight. * 

1-87. Counterweights may be secured to the leading 
edge of the aileron by inserting them through the zip- 
pered access doors on the upper surfaces of the aileron. 

1 -88. When inserting counterweights in the leading 
edges of the elevators and rudders, cut an access door 
in the leading edge near the place where the counter- 
wrigbt b to be added and work through this opening. 
(See figure 2-32 for typical access door.) . 

1-89. Access openings must be rat in the trailing edge 
of the control surface when attaching counterweights 
to the trailtng edge. Refer to the General Manual for 
Structural Repair, AN 01-lA-l, for fabric patching and 
r^air. 
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SECTION II 
WING GROUP 


2-1. GENERAL. 

(See figure 2-1.) 

2-2. The wing of the PBY type airplane is a semi-cand* 
lever beam divided into three main assemblies, a ccn- ' 
ter secdon and two outer panels. The outer panels may 
be removed from the center secdon and the center sec- 
don from the hull if desired, for repair. It is attached 
to the hull by two bolted wing-huU fittings at the center 
of the airplane and by four struts bolted at one eiid 
to the wing and at the other end to the hull. 

2-3, The main structural units of the wing are the 
front spar, the rear spar, the upper and lower skin- 
stringer combinarions and the bulkheads, all fabricated 
from aluminum alloy, sheet or extruded stock. 

2-4. Virtually the endre load of the wing is carried by 
the inter-spar structure, a small part of the load being 
carried by the leading edge stringer*. The wing is di- 
vided into 28 stadons, on each side of the center line. 
The center line of the wing is designated as Stadon 1.* 
Each station occurs at a bulkhead point, and the bulk¬ 
head. is often designated by the stadon number, as 
bulkhead 1,” or **bulkhead 414." Most of ^e bulk- 
heads in the wing are of the truss type fabricated from 
either extruded angles or zee secdons. 

2-5. Damage to either spars or pladng is usually end. 
cal and therefore particular attenrion should be paid 
to the repairs oudined and the instructions given in 
the text for these items. 

2-6. The fuel for the PBY is carried in the center aec- 
Qon m tanks, termed ’’integral tanks,” which are formed 
by the spars, upper and lower surfaces, center line bulk- 
hMds and one gas right bulkhead on either side of the 
wmg at StariOT 5. Repairs to this area require special 
treatment to insure gas rightness. Neoprene is as 
gasket material on all faying surfaces and is shown on 
‘ most of the repair illustrarions. For repairs ouuide the 
gas tank area these same repairs may be used simply 
by omitting the gasket material and changing the gauge 
of any fillers affected by deledon of the gaskets. 

2-7. Location of wing access doors is shown in figure 2-2, 

2-8. In making major repairs, the wing should be sup- 
ported as oudined in Paragraph 1*45. 

2-9. If joggling equipment is available many of the 
repair, pven may be greatly simplified by eliminating 
Hlars. Smee such equipment is no. generally available 
repairs have been designed to use fillers. No fiUer. 
have been used where the step-offs are less than .030 

2 -10 . NEGLIGIB^ damage ,o dte wing structure 1. 
fussed under the rejair^f each component. Thi. 

which can be permitted to exist as it, or corrected by « 
simple procedure (removing dents, stop drilling cracks. 


temporary fabric patching, etc.) without placing restric- 
dons on flight. 

2-11. The wing is divided into three classes of structure 
according to structural funedon: 

ai. Skin-stringer, spar flanges; carrying wing bend¬ 
ing loads. 

b. Front and rear spar webs and sdffeners, carry¬ 
ing shear load. 

c. Bulkheads; carrying air loads from the surfaces 
to the spars. 

2-12. Negligible damage has been computed on the as¬ 
sumption that each class is structurally independent of 
the others in performing its funedon. Maximum negli¬ 
gible damage in one class may therefore exist simul- 
taneously with maximum negligible damage in the 
other classes. 

2-13. PLATING. 

(See figure 2-3.) 

2-14. GENERAL. The wing plating consists of 24ST 
aluminum alloy and alcUd skin mounted on 24ST ex¬ 
truded zee stringers. (See figure 2-4.) The upper and 
lower pladng from the center Line of the aiiplane to su 
don 5 on each side form part of the integrJ fuel tanki 
The skin m this area is 24ST Alclad. A large fuel ceU 
access door in the upper surface plating forms an in- 
tegral part of the structure. 

warning I 


f^' The fuel cell access door and the fuel cell 

lecial manifold access doors on the lower surface 

^ 2-2, index Nos. 66, 67, 68, 70, 71, 

. Io»d and must be repaired like 

, any other area of pladng. 

Biply 2-15, negligible DAMAGE. (See figure 2-5.) 
auge 2-16. The wing skin-stringer combinarions and the spar 
flanges are structuraUy interdependent in that damage 
2 .2. one member may cause failure of another member 

sup, »f^e distance away. The combinadon of smaU mdi- 
vidual damages in different parts of the wing may also 
aiise figure even though the individual damage would 
tina t eonsidered negligible if it exUted alone. A method 
abU whether the damage is negligible'U 

Uers *n the following paragraph, and illustrated in 

2-17. In considering negUgible damage in the wing cen- ‘ 
re u ter section, the following points must be borne in min'd: 
^ -..^o-damagerTsa^^ 

*e pla^ « the fuel tank area can be considered nee'- 
dl ' gM leak, would develop therefrom. If f^ - 

ckx, cell, are used tin. same damage might be considered: 

RESTRICTED ’ V '/ ' 
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negligible—^however, it must be repaired if the area is 2-19. FORMULAS FOR DETERMINING 
subsequently used as a n integral tan k._ NEGLIGIBLE DAMAGE. 

b. Damage may not-be considered negligible tf a. LC^ATION: "st^ION 1 to STATION 3 

two adjacent stringers or the spar flange and the ad- FORMULA; 8A + 2B + 8C + 9D S (equal to 

jacent stringer are damaged. or less than) 60 


c. Damage to skin cannot be considered n^ligi- 
ble if it extends over two adjacent stringers* over the 
spar flange and adjacent stringer or over a d.frqtyy 
exceeding the stringer spacing in the damaged area. 

d. Damage may not be considered negligible if 
its extent spanwise exceeds the stringer sparing in that 
area. 

e. isolated nicks in stringers which affect less than 
Vi of the outstanding leg may be considered negligible 
provided they are smoothed out (See figure 2*6.) 

2-18. METHODOF DETERMINING NEGLIGIBLE 

DAMAGE. Before the following formulas for de¬ 
termining negligible damage can be used* steps a, b» c* 
and d a^ve must be reviewed. If any of these condl- ■ 
dons exist repairs must be made to eliminate them. 

Note 

All damage is measured in inches in the chord- 
wise diregdon. . 

a. (See figure 2-3.) In using the formulas con¬ 
sider all damage srithin a 24^ spanwise bay. 

b. Cbeck the spar flange damage. If any of the 
damage* measured in inches in the chordwise direcdon, 
exceeds the figures given in the chart on figure 2-5, such 
damage must be repaired before using the formulas. 

Note 

Figures for the extent of damage must be 
based on *'cleaned up'’ damage. 

C. Determine the total measurement of all dam¬ 
age to the spar flanges. ' 

• d. Determine the total measurement of all dam¬ 
age to the skin (upper and lower surface). 

e. Count the numbw of completely damaged 

stringers. ' 

Note 

When a stringer is completely damaged, the 
skin damage over that stringer must be taken 
as the sum of the distances from the damaged 
stringer to each adjacent stringer (or' spar 
flange) divided by rivo, regardless of whether 
the skin u actually damaged to that extent 
or not. 

f. Multiply each of the totals, c, d and e by their 
respe^ve factors given in the equation for the region 
in which the damage occurs, and add the results. 

g. If the sum is equal to or less than the number 
on the right side of the equation, damage is negligible. 

h. If the sum exceeds the figure given on the right 

side^ the equation, the damaged areas-will ha ve to be 
repaired one by one until the condition of step s is ' 

obtained* * • 

RESTRICTED 


CODE: A = Total Spar flange damage 
B = Total Skin damage 
C = Total number of damaged low¬ 
er surface stringers 
D = Total number of damaged up¬ 
per surface stringers 

Note 

Damage m the area of the spar flanges that 
affects two layers of skin must be figured as 
double the normal damage in the above equa¬ 
tion. 

Damage to the skin, stringers and tapping strip 
of the leading edge, or the tap|Hng strip of 
the traihng edge may be considered negligi¬ 
ble between sutions 1-4. - 

Floles through the leading edge must be 
temporarily patched with either fabric or 
metal. 

b. LOCATION: STATION 3 to STATION 4 
FORMULA: 12A + 7A, + 2B + 8C + 9D ' 

meo 

CODE: A = Total Front Spar Damage 
Aj ss Total Rear Spar Damage 
B = Total Skin damage 

C = Total Number of damaged low¬ 
er surface stringers ^ 

D ~ Total Number of damaged up¬ 
per surface stringers 

Note ^ 

Damage in the area of the spar flanges tlut 
affects two layers of slon should be figured 
as double the normal damage in above ■ 
equation* . 

c. LOCATION: STATION 4 to STATION 12 ^ 

FORMULA: No negligible damage per¬ 

mitted other than that defined v'- 
under paragraph 2-10. • *:• i. ; V 

d. LOCATION: STATION 12 -STATION'i 5 
FORMULA: 7A + 2B + Bi A lo, 

CODE: A = Total Spar flange damage 

B = Total damage in 4)40 and .064 
skin 

Bj = Total damage m j025 and J030 ■ 
skin 



No damage to stringers can be considered ' 
negligible in this area* • , 








« 5-2 (SheBt 1 of 2 ShBBtM)—Wing AnetM Doors 
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1. Access to Attochments of Aileron Cirt-Out. 

- -2.-.Access -to -Aileron - 

3. Access to Float Control Gear Box. 

4. Access to Leoding Edge. 

5. Access to Leading Edge. 

6. Access to Anti-Icing Splice, Wing Splice, Floot 
Torque Tube Linkoge, Pitot Static Tube Wire Attach¬ 
ment, ond Bomb Rock Coble Pulley. 

7. Access to Landing Light Wire Attochment ond to 
Bomb Release Coble Pulleys. 

8. Access to Cable Splice Plote, to Anti-Icing Duct, ond 
to Bomb ond Torpedo Control Cables. 

9. Access to Coble Attochment Plote, Pulley ond Foir- 
Leads, ond to Bomb and Torpedo Controls. 

10. Access to Anti-Icing Duct Connections and to Bomb 
ond Torpedo Rack Coble Attachments. 

' 11. Access to Engine Emergency Starter Handle, Anti- 
Icing Door Actuating Motor, and Anti-Icing Duct. 
Connection. 

11 A. Nacelle Fairing Access Doors, 

12. Oil Filler Neck. 

13. Access to Battery. 

14. Port Side Only: Access to Fuel Hose, Pipe Lines and 
Attachments, Cables, Foir-Leads, and Pulley Brockets 
at Superstructure Intersection. 

14B. Storboard Side Only: D-C Generotor Junction Box. 

15. Access to Junction Box. 

16. Access to Londing Light Relay Engine Terminal. 

17. Access to Oil Tank Attachment Points ond Struc- 
turol Inspection. 

18. Fuel Tank Manhole. 

19. Fuel Filler Neck. 

20. Structural Inspection Door. 

21. Access to Float Control Gear Box, Float Lock, and 

Recoil Mechanism. ^ , 

22. Manhole to Wing Splice. 

23. Access to Fuel Tank. 

24. Access to Aileron Idler ond Turnbuckie. 

25. Access to Aileron Bell Cronk. 

26. Access to Aileron Hinges. 

27. Access to Aileron Hinges. • 

2B. Access to Aileron Hinges. 

29. Access to Aileron Tab Linkoge,.Tab Actuating Arm, 
and Aileron Pivot Beoring. 

30. Port Side Only: Access to Aileron Tob Linkoge, Tob 
Gear Box, and Sprocket. 

31. Access to Aileron Tob Chain-to-Cable Bolt Connec¬ 
tions. ‘ 

32. Access to Connection of Aileron Push-Pull Tube to 
Idler. 

33. Access to Aileron Controls. . 

34. Access to Trailing Edge Splicing. 

35. Starboard Side Only: Attochm ent of Aileron Cut-O ut ' 
to Stubby Trailing Edge, 


36. Access to Attochments of Aileron Cut-Out. 

37i- - Access to -Aileron Cut-Out an? Aileron Actuating 
Arm Attochments. 

38. Access to Attochments of Aileron Cut-Out. 

39. Running Light Flex Coupling and Leoding Edge In¬ 
spection. 

40. Port Side Only: Float Micro Switch Installation. 

41. Access to Floot UP Lock ond Coble; on Storboord 
Side Only: Access to .Recognition Lights Flex Coup¬ 
lings and Junction Box. 

42. Antenno Mast Attochment. ' . " 

43. Port and Starboard Sides: Junction Box for Running 
Light, Anchor Light, Fbrmotion Light; Storboord Side: 
To Recognition Lights ond two Micro Switches. 

44. For Conduit ond Structural Inspection. 

45. Port Side Only: Access to Floqt "Down" Micro Switch 
Mounts. 

46. For Structural inspection. 

46B. Access Doors Opposite 43, 44, 45,'ond'46. 

47. Structural Inspection Openings. .. 

48. Structural Inspection Openings.. - . 

49. Structurol Inspection Openings. 

50. Structural Inspection Openings. 

51. Structural Inspection Openings. - 

52. Structural Inspection Openings, 

53. "Vee" Strut Attachment ond Access to Droin Hole 

Pipe and Structural Inspection. ^ 

54. '^ee" Strut Attochment and Structural Inspection of 
Watertight Compartment. 

55. Aceeu to Float Control Geer Box. 

56. Access Door to Wing Line Fitting. 

57. Access to Floot Torque Tube. 

58. Access to Floot Torque Tube. 

59. Access Door to Londing Light Wires. 

60. Port Side Only: Access to Pitot .Tube Lines and 
Brockets. Port ond Storboard Sides: Leading Edge 
ond Lower Anti-Icing Duct Inspection. 

61. Access to Engine Heater. ^ 

62. Nocelle Foiripg.* 

63. Acceu to Bomb Releose. 

64. Access to Bomb Rock MK 51-7. 

65. Access to Bomb Nose ond Tail Fusing. 

66. Fuel Cell Manifold Access Doors.- ^ 

67. Fuel Cell Monifold Access Doors. 

68. Fuel Cell Monifold Access Doors. 

69. Sight Gage Inspection Access Doors. / 

70. Fuel Cell Monifold Access Doors. 

71. Fuel Cel) Manifold Access Doors. 

72. Fuel Cell Monifold Access Doors. 

73. Access to Aileron Controls. (The first from left also 
gives occess to anti-icer exhaust duct connection.) 

74. Access to Wing SpfTce. 


Figure 2-2 (Sheet 2 of 2 5hoott)^Wing Access Doors 
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Figure 2’3^Wing Plating Diagram 







REAR SPAR 


RESTRICTED 
AN OKSM-S 


Section II 





















Figurm 7-5-Wtng Ptafing^^gliglbh Damage 
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e. LOCATION: STATION 15-STATION 18 ‘ 
_FOR MUL A: 5A + B + 4C -h 8D ^42 

CODE: ■ A = Total Spar flange damage 
B = Total Skin damage 
C — Total number of damaged low¬ 
er surface stringers 
D — Total number of damaged up¬ 
per surface stringers 

f. LOCATION: STATION 18-STATION 21 

FORMULA: lOA + 2.5B + llC ^ 100 

CODE: A.== Total Spar flange damage 

B = Total Skin damage 
C = Total number of upper and low¬ 
er surface stringers completely dam¬ 
aged 

g. STATION 21-STATION 26—No negligible 
damage permitted other than that dehned under para¬ 
graph 2-10. 

2-20. HOW TO USE THE FORMULAS. Refer to 
figure 2-5 which shows damage to the wing between 
station 15 arid station 18. To determine if the damage' 
in this area is negligible the formula in paragraph e 
above will be used. 

a. Since the formula covers all damage in a 24'' 
spanwise bay consider the damage between station 16 
and 17. The damage consists of a damaged stringer 
and a 6" hole in the lower surface, a two inch hole 
and a damaged stringer in the upper surface skin, a 
3/16 inch notch in the upper surface spar flange, and a 
5" hole in the lower surface skin. 

b. Check the spar flange damage with the table 
on figure 2-5, From station 14-18 the allowable C di¬ 
mension for the upper spar flanges is 1^''- The damage 
is 3/16" and therefore within the allowable. 

Note 

If the spar flange damage exceeds the allow, 
able damage, such damage would have to be 
repaired, and then not considered in the form¬ 
ula. •' ' . -> 


Section II 
Pacogrophs 2-20 to 2-21 


Note 

Spanwise dam a ge ex ceedin g the stringer spac¬ 
ing in that area must be repaired. 

f. The formula for figuring negligible damage be¬ 
tween stations 15 and 18 is 5A + B + 4C + 8D S 
42. A, the total spar flange damage, is, from inspection 
of the illustration, 3/16, B, the total skin damage is 
found as follows: The chordwise extent of the hole in 
the upper surface is 2" but since the stringer below this 
skin hole is cut the damage must be calculated as 
7.250 - 4 * 8.531 or 7£9". (See paragraph 2-]8e.) The 

2 2 • 

hole in the lower surface skin at Station 16 also cuts 
out a stringer so the same procedure is used for calcu¬ 
lating the skin damage: 9.75 + 9.6875 = 8.719". The 

2 T~ 

damage to the lower surface skin immediately outboard 
of Station 17 does not damage any stringer, therefore 
the extent of this damage may be taken as 5". The total 
skin damage then, is found by adding these three 
figures: 8.719 + 7.89 + 5 or 21.609. 

T*he total number of damaged lower surface stringers 
IS 1, therefore C = 1. 

The total number of damaged upper surface stringers 
is also 1, therefore D = 1. 

Substitute these values in the formula: 

5A + B -r 4C + 8D S 42 
5 X 3/16 + 21.609 + 4X1+8X1^42 

34 -=42 

2-21. It may be assumed therefore that the damage 
which occurred in the 24" bay under consideration is 
negligible. If the left hand side of the equation had 
totaled more than 42 some of the damage would had 
to have been repaired to bring the total to less than 42. 
From the result of the above calculations it appears that 
the quickest way to bring down the total would have 
been to repair some skin damage which accounted for 
most of the total. r -. , 


c. A check reveals that no two adjacent stringers 
are damaged. 

Note 

If two adjacent stringers are damaged one 
stringer must be repaired. Only one damaged ’ 
stringer would then be considered in the 
formula. 

d. Further checking shows that none of the skin 
damage extends over two adjacent stringers. 

Note' 

Skui damage extending over 2 adjacent string¬ 
ers is not negligible and must be repaired. 
When repaired it is of course not considered 
in the formula. 

Check to see that the spanwise «irt«it of the 
damage does not exceed twice the stringer spacing in 
that area* v . 

1 DECT 



figure 2^—Stringer Nomenefafura 
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SKIN I RIVET 
6A«E I SIZE 


+ + + + + + + +V- H + 4- + - ^ 

CUT OUT. IN WING SKIN ' • -f- “t" 

+ I -|- I 
+ • + 


IHQIB ■dm E233E1I ■SaEKfijMM I 


OUTBOARD OF GAS TANK REGION ONiy 


CH0RDWI5C 



INBOARD OF GAS TANK REGION ONLY 




-h 

-H 

4- 


H- 

+ 

“H 




+ 

-i- 

-h 


-PILOT DRILL ALL HOLES 
^30 


notes: 

1- TO FACILITATE LAYOUT OF RIVET PATTERNS FOR PATCHING WING SKINS FABRICATE A TEMPLATE AS SHOWN 
FOR EACH SKIN GAGE SHOWN TO CORRESPOND TO T>C INFORMATION GIVEN IN TABLE ABOVE. 

2- SPOT RIVETS ON TWO SIDES OF DAMAGED AREA THRJ PIUDT HOLES AND THEN ROTATE TEMPLATE IBO AND 
LOCATE HOLES ON REMAINING TWO SIDES. 

3- THe EDGES OF THE SKIN CUT SHOULD CORRESPOND TO THE INSIDE EDGE OF T* TEMPLATE. TtC PATCH 
PLATE OVERLAP IS DETERMINED FROM THE OUTSIDE EOGES OF THE TEMPLATE. 

A-DETERMINE THE NUMBER OF ROWS OF RIVETS NEEDED FOR SKIN GAGE: 

Q-CUT PATCH PLATE TO SIZE . 
b-DRILL WING SKIN A. PATCH PLATE. 

C-R(V£TSIN ACCORDANCE WITH TABLE. 


Figure 2*7—Temp/afe for Determining Rivet Patlernt 


2-22. DAMAGE REPAIRABLE BY PATCHING. 
Damage to wing plating u usually repaired by patching. 
Tlie presence of external patches on the wii^ will not 
materially affect the performance of the airplane and 
such a repair presents the simplest method of repair¬ 
ing damage. ' 

Note 

Patch plates may be the same gauge as the 
skin they patch except in gauges..032 or lighter 
it is recommended that the next heavier gauge 
be used to facilitate riveting. 

2.23. Since most of the load carried by the skin is in 
a spanwise direction all patches will have a multiple 
row rivet pattern through the chordwisc edges of the 
patch plate and a single row of rivets along the length 
of the patch. 

2-24. In order to simplify patching the wing skin, a 
template can be designed which by varying the number 
of-rivet rows and the diameter of the rivets, can be 
us^ for any given locale. 

2-25. Hgure 2-7 shows such a template. The code on the 
dra^Mog indicates what rivet pattern is to be used in 
any given area. The single row of rivets along the sides 


of the template must always run in a spanwise direction 
i.e. parallel to the stringers. Patches in the fuel tank 
area should be used with a neoprene gasket to -insure 
gas tightness. Patches outside the fuel tank area need 
not be used with a gasket. Typical patch repairs to the 
wing plating are shown in figures 2-^ and 2-9. 

2-26. The template may be used on large holes merely 
by spotting as many rivet pilot holes as the template 
carries and then lining up the template with the holes 
' just spotted and repeating the process. 

CAUTION 

When using the template in the fuel tank 
area on large holes, the rivet pattern on the 
.end of the template may have to be varied 
to insure gas tight spacing i.e. a spacing of not 
more than between the end and side 

riveta. 

2-27. DAMAGE REPAIRABLE BY INSERTION. 
When^~large secBon of pl^ng~is~~repaii:^ by cumng 
away the damaged area and replacing it widb a new 
piece of sheet using one or more of the original splices. 
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Figure 2-9^rypical Wing Skin Patch 
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NOTE: 

IF REPAIR IS IN GAS TIGHT AREA, 

USE NEOPRENE FOR SEALING MATERIAL 
BETWEEN REPAIR PLATE & SKIN. 


■mn 


SEE FIG. 2-5 FOR RIVET PATTERN AT BUTT 
ALL MATERIAL 24ST AL.ALLOY 


SPLCE 
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F/gore 2^10—Wing Skin tnsneiion Rnpair 
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SCALING fUCL CCLLS 
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Figure 2^12 (Sheet J of 2 Sheefs^Spar Verficdts-Negligible Damage 
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^AR-VEBTiCAtS^=NEGtlGIStE :DA-MAT3E 


WING 

STATION 


13,14 
& 15 


FRONT SPAR 


WING 


REAR SPAR kwiON FRONT SPAR 





A+B- VmAX. 
C» k*"MAX. 




-I hB 


C +A» r MAX. 
B*'/*-MAX. 


? 3,24 

25,?Si 


A 

A - '/••"MAX. 


SHADED AREAS INDtGAT 


-4 


C+A. I"MAX. 

b-^Tmax. 


REAR SPAR 





A+B- TmAX. 
C«WMAX. 





H Kb 


C +A» ifc^MAX. 
B* y*^MAX. 



C + A-l«i"MAX. 
B- tci* MAX. 


^iAMAG 


figure 2-12 (Sheet 2 of 2 Sheet§}—Spar Vertico/s-Neg/jgibfe Damage 
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Figun Spar Web ttepaif’-Get Tight Art 
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Figure 2-)4—Typical Spar Web Repoir 
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REMARKS 


WCB-DAMAGE BCrwEEW 
VCRTiCAlS MAY BE 
CONSIDERED NEGtlCIBlC 
PROVIDED THE SUM OF 
THE MAJOR DIAMETERS 
OF THE cleaned up 
HOLES IN THAY. bay 
does not EXCEED 4? 




B-^K T 

A*B4C«K2* max 


Q WEB ; THE SUM OF 

THE MAJOR DIAMETERS 

MAUMUM DIA. HOlEkB-I-S CLEANED OP 

NO DAMAGE MOLES MUST NOT 

allowable less EXCEED 3*. 


CENTER 
RANEL 1 
OUTER 
PANEL 



UPPER WEB: 4*DIAp 
MOLES BETWEEN VERT1. 
CAL snrPENERSvMAY 
BE CONSIDERED nC- 
LieiBLt. 

LOWER WEB: l*DIA. 
HOLES BETWEEN 
STIFFENERS. DOPE 
FABRIC PATCH OVER 
HOLES TO KEEP 
WATER FROM ENTER¬ 
ING WING. 


22 

FRONT 
t REAR 


23 & 24 



-i. !• 





1 ^ 1 MAX. 


1 

T* 

^'MAX. 





A.j MAX. 




A • ^'mAX. 


WEB: 2 DIA HOLES 
BETWEEN VERTICALS 
MAY BE CONSIDERED 
NEGLIGIBLE. 


WEB: HOLES BETWEEN 
VERTICALS WHOSE 
MAJOR OIAmETCBS DO 

NOT TOTAL MORE- 

THAN 2*MAY BE' COH.> 
SIDERED NECLIGIBIC. 


WEB : HOLES BETWEEN VER¬ 
TICALS WHOSE MAJOR OIA< 
METERS DO NOT TOTAL 
MORE THAN 4* MAY BE 
CONStOERED NEGLICieLE ADD 
RXBRIC fWCH OYER ALL HQ|£S 
TO PREVENT WATER PROM 
ENTERING THE WING. 
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REINFORCEMENT REPAIR PLATE 



(figure 2-17 (Sheet 2 of 2 Sheets)—Bvikhead and Skin Repair in Gas Tight Area 
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SECTION A-A 

.061 a4ST.AL.ALLOY- 
SHEET FILLERS 




24ST.AL. alloy SHEET FILLER 




<L 


.091 24ST AL. ALLOY 
SHEET GUSSET 


061 X I X ^ 24ST—' 

AL.ALLOY SHEET 
SPLICE'ANGLE. •^BENO R. 




.091 X 3 xi LIP 24ST- 

AL. ALLOY SHEET 
SPLICE ANGLE ^ BEND R 






-.I2S X I X I 24ST AL. alloy 
SHEET SPLICE ANGLE 
TWO G8) REO. 


NOTES; 

REPAIR PROCEDURE-CLEAN UP DAMAGED 

angles & 

diagonals BACK OF DAMAGED MATERIAL 

AN442AD6 RIVETS EACH SIDE OF SPLICE 

AN442A06 RIVETS ON EACH sVdE OF JImAI^ED 
AREA, THE MIN. OVERLAP BEING 4 X PICK UP 
ST'TCH RIVETS THRU VERTICaCleIs^ 
CHORD ANGLES & ADD RIVETS BETWEEN TO 
MAKE PATTERN SHOWN. ' WEEN TO 


O DENOTES AN442AD6 RIVETS. 
• DENOTES AN442A06 


fi'Oure 2-19-Bortheorf Mail Repair 
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Figure 2^22—Nacelle Former Repair 
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Parogrophs 2*28 to 2-35 






IN THIS AREA, DAMAGE - 

UP TO ^ THICKNESS OF 

WEB IN DEPTH AND NOT 

EXCEEDING 1^" IN LENGTH ^ V 

AND NOT less than 'D* APART '=: 

-AND- ^ 

HOLES THRU WEB NOT EXCEEOING D I 
I’ IN LENGTH AND NOT LESS THAN ' 

*30* AFWRT _ 

-I _-«:rfDS5«^ 


NO DAMAGE IN THIS AREA 
EXCEPT ISOLATED NICKS ANO 
DENTS UNDER IN DEPTH 
ANO IN LENGTH 


THE ABOVE DAMAGE IS PERMISSIBLE PROVIDED NOT 
MORE THAN FOUR RIVETS ARE OAMAGEO 


i^A 


SECTION B B 


I MIN. (FRONT spar) 
l‘ MIN. (REAR SPAR) 


-k±- 

SECTION A-A 


Figure 2’‘23—Wing-Hutl Fitting^Negtigible Damage 


such a repair may be defined as an insertion. A typical 
insertion repair is exemplified by figure 2-10. The origi¬ 
nal splices utilized should pick up the old rivet pattern 
while the new splices should duplicate corresponding 
existing splices. ' 

2-28. DAMAGE REPAIRABLE BY REPLACEMENT. 
When more than 50 per cent of a sheet of skin is dam¬ 
aged the entire sheet should be replaced. All existing 
rivet holes must be picked up through the new sheet. 

2-29. SPARS. 

2-30. GENERAL, The wing spars are of the web-truss 
type design, fabricated from alclad sheet and extruded 
stiffeners. They are riveted to the skin at the spar 
flanges and to the bulkheads at the station verticals. 
The spar is divided into stations which correspond to 
the main wing stations. A spar vertical is located at each 
station. The main ning fittings are riveted to and form 
an integral part of the spar. Since the spars form part 
of the integral fuel tank, the area between starions 1-5 
must be gas tight.' 

2-31. NEGLIGIBLE DAMAGE. The maximum neg¬ 
ligible damage permitted for any spar diagonal consists 


only of dents or nicks not more than Vi'' of adffencr , 
leg or Vi" of heel has been removed and provided the 
dents or nicks have been filed out smooth 
2-52. The maximum negligible damage permitted in the 
spar web between adjacent verticals b shown in figure 
2-11. Negligible damage to spar verticais u‘tabulated 
in figure 2-12. 

2-33. For negligible damage to the spar flanges see 
paragraphs 2-15 to 2-21 inclusive. T > 

2-34. DAMAGE REPAI^BLE BY PATCHING. 
Patches for the spar web must be made gas tight in the 
fuel tank area by means of a neoprene gasket and gas 
tight rivet spacing. A typical gas tight spar repair b 
shown in figure 2-13. Substitute sheet metal equivalents 
for extruded verticals, are shown tabulated in Section 
VIII. Substitute sheet metal equivalenU for extruded 
spar diagonab may be found in Section VIII, Ex- 
trusion Chart. A typical outer panel spar web repab b 
shown in figure 2-14. 

2-35. DAMAGE REPAIRABLE BY INSERTION_ 

-SPAR ^LANGESv —Repair^-desii^-for spar flange 
splices are based on one flange splicing the other there-* ' 
by necessiuting the addition of only one splice plate. 
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*In order to accomplish this repair it will be necessary- to 
trim one spar flan ge aw ay from the adjacent flange. 

B iiTinay be done with a rotary-file, a-router,—or-by- 
ing a hammer and chisel. In any case, extreme cau¬ 
tion should be exercised that the adjacent member is 
not nicked or otherwise damaged. A typical spar flange 
repair is shown in figure 2-15. 

2-36. DAMAGE REPAIRABLE BY REPLACEMENT 
—SPAR STIFFENERS. Where facilities for joggling 
are available^ it will be easier to replace spar verticals 
and diagonals (xith dther the proper extrusion or its 
equivalent bent up section see Section VIII) rather than 
to repair them. If joggling cannot be accomplished, the 
member may be repaired or a new member may be used 
with fillers instead of joggles. 

2-37. WING BULKHEADS. 

2-38. GENERAl^ The wing is composed of a center 
line bulkhead and 28 bulkheads on either side. Each 
bulkhead is located at a wing station point. All of the 
bulkheads are of truss type construcdoo except bulk¬ 
head 5 and the center wing bulkhead which are gas 
tight web bulkheads and form the ends of the integral 
fuel tank. All of the truss type bulkheads and the stiff¬ 
eners of the webbed bulkheads, are fabricated from 
aluminum alloy extruded sections. 

2-39. NEGLIGIBLE DAMAGE. The maximum dam¬ 
age to bulkhead rails, diagonals and verdcaU which may 

t permitted to exist, (other than that damage defined 
der paragraph 2-10) without repairing is listed on the 
art, figure 2-16. 

2.40. No damage to the center line bulkhead web, bulk¬ 
head 1, may be allowed to exist except shallow bumps. 
No damage except shallow bumps can* be allowed to 
exist on the web of bulkhead 5 unless fuel cells are be¬ 
ing used on that side of the wit^. In this case the al¬ 
lowable web damage u defined in figure 2-16. 

,2-41. DAMAGE REPAIRABLE BY PATCHING. 
The principles of gastighting as defined under para¬ 
graph 2-45 must be observed when making any repairs 
to either bulkhead 1 or bulkhead 5. Typical bulkhead 
web patches are showrn in figures 2-17 and 2-18. 

2-42. It is recommended that all damaged bulkhead 
diagonals be replaced rather than repaired since this 
can usually be done by removing and replacing a very 
few rivets. 

2-43. DAMAGE REPAIRABLE BY INSERTION. 
Bulkhead rails are most easily repaired by insertion. 
For these repairs see Appendix II, Typical Repairs. 
Figure 2-19 shows a typical bulkhead rail repair. 

2-44. DAMAGE REPAIRABLE BY REPLACEMENT, 
Repair of damage to bulkhead diagonals may be more 
easily accomplished by replacing the damaged member 
rather than by trying to repair it. 

||-45. INTEGRAL WEL TANK.- - —~ 

^-46* The integral fuel tanks arc formed by the upper 
and lower surfaces of the wing,- the wing spars and 


three gas tight bulkheads and have a capaci^ of 875 
U. S. Gallons each. When delivered from the factory, 
—self^alih;^-u^-ceil$-areTnst^lcdjn :the^on“wmg only 
on ships having even serial numbers, and in the star¬ 
board wing only on ships having odd serial numbers. 
The amount of damage allowable in the integral tank 
depends to a large extent upon whether that particular 
tank is equipped «tith, or can be equipped with self¬ 
sealing cells. For example, a shot thru the integral tank 
may not be critical structurally, but may be critical be¬ 
cause of the fuel leak which would result if no cells 
were being used in that tank. If a large number of small 
flak holes were present, the installation of fuel cells in 
that tank would be the quickest way to repair such 
damage providing the damage could be classified as 
negligible structurally. 

2-47. The fuel tank is made gas tight by using a neo¬ 
prene gasket between all faying surfaces, thru the use 
of gas tight corners, and thru the use of a calking 
compound in all voids. 

2-48. The neoprene used must be resistant to aromatic 
fuels and low temperatures. It should have a Shore 
Durometer hardness of 40-55. No gauge of neoprene 
other than .032 should be used. The calking compound 
used by the factory is known as SM-50, manufactured 
by the Presstite Engineering Corp., St. Louis, Missouri. 
Tliis material is in pretty general use throughout the 
fleet, but if not available a heavy grade of zinc chromate 
paste may be used!. 

2-49. Gas tightening to the comers of the tank is ac¬ 
complished by means of '"gas tight comers.** These 
corner fittings are installed with neoprene gaskets be¬ 
tween all faying surfaces. The voids formed between the 
corner and surrounding structure are filled with SM-50 
before the comers are installed. 

2-50. If leaks develop at the gas tight corners they 
may be stopped by Injecting SM-50 Into the voids. The 
standard **Injection Method** of repairing fuel tanks is 
to be used on this airplane. 

2-51. To prevent the sealant material in the voids from 
drying or being washed out by the action of the gaso¬ 
line small aluminum plugs are used at the ends of these 
voids. These plugs are tapered and wedged into the 
voids then peened or staked in place with a small 
diameter wire, 

2-52. Another method of retaining the sealant material 
in the voids is to drive a rivet directly through the 
void. (See figure 2-17.) This latter method of course, 
can oidy be used where the two sides of the void are 
flat and parallel. ^ 

2-53, Stringer carry-thru at the three gas right bulk¬ 
heads is accomplished by means of a neoprene washer 
installed in a counter sunk recess in each of the two 
stringer splice fittings. Whenever one of these fittings 
is replaced see that a new washer is installed with the 
new-fitti ng. (See figu r e 2-17.) A Tter-repairs to-ri>e fuel 
tank have been completed, pressure test the tank to 3 
psi. air pressure. ^ 
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Section II 
Parogrephs '2«54 to 2*63 


DAMAGE UP. TO -y IN DEPTH 
-PE-RMITT EO— PPOVIDET)- 
DAMAGED AREAS DO NOT EXIST 
DIRECTLT OPPOSITE ON BOTH 
SIDES OF A FLANGE. 


COMPLETE DAMAGE IN 
-ON BOTN 



DAMAGE TO ONE BOLT ONLY 
P^MIT-T-E-D. -DAMAGE TO FITTING 
MAY EXTEND COMPLETELY ACROSS 
END AND TO WITHIN ^ OF THE 
CENTER LINE OF BOLT. 


NO DAMAGE TO 
RIVETS AND BOLTS 
ON THIS FACE 


DAMAGE UP TO ^ 
IN DEPTH 


MINIMUM TEAR-OUT 7 OF HOLE ON- 

FRONT SFVkR FITTING- T ON REAR 
SPAR FITTING (UP TO DOTTED LINE.) 


DEPTH. 



'NOT MORE THAN TWO RIVETS IN 
EACH ROW MAY BE DAMAGED 


UNDAMAGED FITTING 


Figure 2’24—Wing~HuU Fitting Sugar Scaap^Negligihh Oamoge 


2-54. NACELLE. 

2-55. GENERAL. The nacelle structure on the PBY , 
type airplane Is of the semi-monocoque type. The en¬ 
gine loads are transmitted through the engine mount 
and into the oil tank by means of four bolts. The oil 
tank in rum is supported by and bolted to the na ceUe 
structure. Only damage to the nacelle structure will be 
considered in this section. For repairs to the oil tank and 
engine mount structure see Section VI. 

2-56. The load from the oil tank is transmitted to the 
nacelle through the upper and lower attaching screws 
and thru the bolts on the sides of the nacelle. Since 
the nacelle loads are fed into the wing thru the nacelle 
side bulkhead truss work, particular attention should 
be paid to the repair of these members. Before making 
major repairs to the nacelle the engine must be re¬ 
moved. 

2*57. NEGLIGIBLE DAMAGE. Because of low mar¬ 
gins of safety on the nacelle structure little damage 
other than that defined in Paragraph 2*10 can be classi¬ 
fied as negligible. ' 

2-58. Figure 2-20 shows the main structural members 
of the nacelle and describes what damage may be al¬ 
lowed to exist without repairing. 


2-59. DAMAGE REPAIRABLE BY PATCHING, 
Figure 2-21 shows a typical patching repair to the upper 
nacelle skin. This same type of repair may be used on 
the lower nacelle skin or to repair any of the nacelle 
bulkhead webs. 

2-60. Figure 2-22 shows how a drop hammered nacelle 
former may be repaired. A similar repair may be ap¬ 
plied to any of the upper or lower surface formers. 

2-61. DAMAGE NECESSITATING REPLACE¬ 
MENT OF PARTS. Any of the structural members 
shown on figure 2-20 must be replaced when they are 
damaged. No repairs should be attempted on these 
members. Tlie new parts should be the equivalent ex¬ 
trusion when available or the equivalent bent up sheet 
substitute shown in Section VIII. 

2-62. WING-HULL ATTACHMENT. 

2-63. GENERAL. Attached to each spar at the center 
of the wing are fittings which tie the wing to the hulL 
The fittings are 14S-T aluminum alloy forgings. The ‘ 
two sp ecial bolts which rig th^ wiwg the hull 

filings may be replaced with equivalent AN Standard 
bolu by increasing the heat-treat to 145*170,000 pounds 
per square inch* 
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DETAIL A 


A-MIN.- ALL STRUT 
END FITTINGS 


O 

o o o 

o o o 

O o J 

o o / 


1 


detail a 


ISOLATED NICKS 
AND DENTS NOT 
EXCEEDING i' IN 
DEPTH AND 
IN LENGTH ARE 
. PERMITTED ON 
BOTH UPPER 
AND LOWER / 
FITTINGS / 


REAR 

STRUTS MAY BE 
BOWED 

FRONT STRUT NO 
BOW PERMISSIBLE 






L s’’'*..’‘cr f X 


CENTER OF STRUT 
NEGLIGIBLE DAMAGE 
LIMITED TO 
ISOLATED DENTS 
AND SMOOTHED 
OUT NICKS NOT 
EXCEEDING jV IN 
DEPTH AND g IN 
LENGTH. 


IN THIS AREA, 40" ON EACH 
END OF STRUT, NEGLIGIBLE 
•DAMAGE LIMITED TO DENTS 
AND SMOOTHED OUT NICKS 
not EXCEEDING IN DEPTH 
AND i* IN LENGTH, EXCEPT 
AS SHOWN BELCW: 


dents NOT EXCEEDING IN DEPTH 
PFRMITTED IN 40" AREAS_^ 




/ o o 
^ o 
<3 O o 
O o „o 


SECTION B-B 


Figure 2-2S-~Wing Struts-Negfigib/e Damage 
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Section II 


^ITiOAMAGE-EXT-ENDSIIXOllWiTHtN 9/31 
OF A RIVET HOLE THE RIVET IS 
CONSIDERED DAMAGED AS WELL AS 
THE FITTING. 


-30 MINIMUM ^ 
Vf 0 EXCEEDS 
y 3/ft 


ANY PART OF FITTING ABOVE 
THE SPAR FLANGE MAY BE 
DAMAGED BY NICKS 1/6 DEEP 
EXTENDING LKS THAN 3/6 
ACROSS MEMBER 


ANY DAMAGE IN 
THIS AREA IS NEG.- 


NO DAMAGE PERMITTED IN THIS- 

AREA EXCEPT NICKS OR SCRATCHES 
LESS THAN i/22 DEEP NOT MORE 
THAN ONE RNET MAY BE 
DAMAGED. — 


sPO^O 




O 


\P^o 


o o 


DENTS 1/16 DEEP AND NICKS 
1/32 DEEP PERMITTED.-- 


NO damage TO FLANGES 
PERMISSIBLE.--- 






NO RIVET DAMAGE IN 
THIS AREA PERMITTED.' 


i- I 7/ft MIN. FRONT SPAR FITT^Sg 
TyA IS/«MIN. REAR SPAR FITTING 

BART MAY . 
BE damaged PROViOeO NO TWO 
dam^^P rtvets are adoacent 
I TO ONE ANOThCR. 


Figure 2-26—Wing Strut Fittings^egligible Oamagu 

RESTRICTED ' 





Section II 


RESTRICTED 
AN 01-5M.3 













RESTRICTED 
AN 01.5M-3 


Section il 



ANCHOR NUT AC366DF&32 
RIVET AN426AD3 
SUB-ASSEMBLE NUT PLATES 
TO RING BEFORE INSTALLATION. 

FIT NUT PLATES TO SUIT 
CURVATURE OF SMN —7 

/ MAKE CUTOUT IN SKIN- 

/ TO MATCH PATCH 




SB«kClNG ALLi 

around a 


f •.»1 

l«0 ft*. 


' 7 -. “ f * <0 -> 


-REINFORCEMENT 
PLATE .032 24ST 
AL.ALLOY 



#* ■' s 


AL. ALLOT 
PATCH 


TRIM AS NECESSARY" 
TO CLEAR STRINGER; 




r 

/>2 


,##*k 


WING SKIN 


REINFORCEMENT 


NOTES: 

• DENOTES AN4S6'AD4 RIVETS 
O DENOTES ANS26-Oe32 SCREWS 
WHERE INTERIOR OF LEADING 
EDGE IS ACCESSIBLE FOR 
RIVETING. USE AN45S-AD5 
RIVETS INSTEAD OF KlUT PLATES 
E SCREWS 



PATCH 


SECTION A-A 


Figure 2-28^Leading Fdge Skin Repair 
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2-64. NEGLIGIBLE DAMAGE. Figures 2-23 and 2- 
24 show what damage in addirio n to t hat outlined in 
^^d^ragra^ 2-10 may be allowed to-exist without repair- 
J^H^. Negligible damage to both the front and rear fit- 
Itmgs is the same with the exception of the amount of 
B ' damage which may be sustained around the main bolt 
hole. The minimum bolt hole edge distances given on 
the illustration must be maintained. Either damage to 
perifery of the fitting or an increase in the bolt hole 
size to accommodate an oversize bushing will reduce 
the edge distance. 

2-65. DAMAGE NECESSITATING REPLACE¬ 
MENT OF PARTS. Any damage to the wing-hull fit- 
* tings greater than negligible will necessitate replacing 
the part. If replacement parts are not available new^ 
parts must be machined from 14S-T forging stock. 

2-66. STRUTS AND STRUT ATTACHMENTS. 

2-67. GENERAL. The four wing struts are attached 
to the sides of the hull at hull stations 4 and'.S and to 
the wing spars at wing station 7. The wing loads arcj,^ 
transmitted to the struts by means of fittings riveted, to ' 
the spars. . 

2-68. NEGLIGIBLE DAMAGE. Negligible dam^^ 

I to the wing struts is outlined in Figure 2*25. Negligible 
damage to the wing strut attaching fittings is shown in 
figuK 2-26. " 

2-69. DAMAGE NECESSITATING REPLACE- 
I^I^NT OF PARTS. Any damage to the struts or the 
i^^At attaching fittings greater than negligible will neces- 
^Kte replacing the part. .If replacement fittings are not 

I available* new parts may be machined from 14S-T forg¬ 
ing stock. If new struts are not available* the possibility 
of canabilizing replacement parts from other aircraft 
should be investigated. 

I 2-70. LEADING EDGES. 

2-71. GENERAL. There are five leading edge assem- 

I biles on the airplane: a left and right hand outer panel 
leading edge; a center secdon center leading edge (be¬ 
tween nacelles); and a left and right hand center section .g. . 
outer leading edge (from the nacelle outboard to the 

I panel splice). The leading edge design incorporates 
aluminum alloy skin and extruded stringers* and ribs 
built up from extruded sections. - 

1 2-72. NEGLIGIBLE DAMAGE. It is important that ^ 
a normal air flow be maintained over the leading edge. 

' For this reason large dents should be smoothed out. 
Other than the negligible damage described under 
paragraph 2-10 the following additional damage may 
be allowed to exist without repair: 

a. Three inch diameter holes in the slun not 
closer than three inches *measured from the edges of ' 
the holes. 


^Dope a fabric patch over leading* edge skin 
holes classed as negligible damage.. 


_ 2-65 

1 ^ 

^Kt 


b- Damage to either upper or lower surface lead¬ 
ing edge Mringers forward of. the first 2 strin gers from 
-the“front-spar ■may^>e considered^negligiblc. 

c. The first two stringers from the front spar on 
both the upper and lower surface of the leading edge 
are considered structurally as part of the interspar struc- 
nire. Therefore* to determine if damage to these string, 
ers may be considered negligible* consult paragraph 
2-15 to 2-21 inclusive. 


The skin near these leading edge stringers is 
not considered part of the interspar structure. 

d. Negligible damage to the leading edge ribs is 
considered to consist of nicks not more than deep in 
the extruded sections* and cracks not exceeding one inch 
in length in.the intercostals or nose gusset piece. 

2-73. DAMAGE REPAIRABLE BY PATCHING. 
The leading edge skin in any area should be patched in 
accordance with figure 2-28. Figure 2-27 outlines'the 
method of repairing an attaching strip in which the 
threads have been, stripped. Leading edge stringers arc 
to be patched in accordance with the typical repairs 
oudlned in Appendix II. 

2-74. DAMAGE NECESSITATING REPLACE- 
MENT OF PARTS. Damage to leading edge ribs in 
excess of negligible should be repaired by replacing the 
damaged members. 

2-75. TRAILING EDGES. 

2-76. GENERAL. The trailing edges of the airplane 
ere built in ^'sections; a left and right center section 
trailing edgl^ a left and right hand outer panel **stubby^ 



Pigun 2-29—Trailing Bdga-Negligihh Damaga 
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notes: 

C) DENOTES AN4 56AD4 RIVETS 

REMOVE SUFFICIENT FABRIC FROM 
ABOUND DAMAGED AREA TO BUCK 
RIVETS. REPLACE FABRIC IN ACCORD¬ 
ANCE WITH SECTION 13 OF THE 
GENERAL MANUAL FOR STRUCTURAL 
REPAIR (ANOI-lA-l) 






:,v -v-' 

^ * "*«' ' "irLr *• ^ A 












0 3 2 24ST AL ALCL AD 
FORMED CAP STRIP SPUCE. 



SECTION A’A 



Figure 2-31—Formed Trattirtg Edge Repair 
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Section II 


REPAIR PROCEDURE FOR HOLES OVER 3 WIDE 


TRIM AVyWf SKIN BETWEEN RIBS- 

ATTACH REPAIR PLATE TO RIBS 
WITH CHERRY RIVETS NAF-1I95-SA 
USE ORIGNAL RIVET SPACING 


DRILL NO. 50 HOLE AT 
EACH END OF CRACK 


\\ 



r PATCH PLATE WIDE ENOUGH TO 
OVERLAP RIBS ^ 

RIVETS AND PRO/IDE STANDARD EDGE 
DISTANCE. CUT PATCH PLATE FROM, 
.025 24ST AL. ALLOY PLATE TO 
SUIT CONTOUR OF NOSE SECTION. 










n 


.025 245T AL. ALLOY 
PATCH PLATE -- 


REPAIR PROCEDURE FOR SMALL 

holes or CRACKS ^ 

DRILL NO. 50 STOP HOLES AT EXTREMITIES 
OF CRACKS. 

CUT PATCH PLATE LARGE ENOUGH TO 

OVERLAP EXTREMITIES OF CRACK OR EDGE 
OF HOLE A SUFFICIENT DISTANCE TO ADD 
ONE ROW OF RIVETS ALL AROUND PATCH 
USING *4" EDGE DISTANCE. 

attach repair plate WITH CHERRY RIVETS 
NAF1195-4A USE M RIVET SPACING. 

54 RIVET PITCH _ 


.025 245T AL. ALLOY 
PATCH PLATE 






VIEW OF 

COMPLETED REPAIR 
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FOR SPACING 
OF RIVETS SEE 
FIGURE 2-6 

FILE TO FIT FLUSH 
WITH 


PICK UP ORIGINAL 
RIVET A BOLT ^ 
PATTE RN. 


<t) <=> 


FILLER SAME 
GUAGE AS 
ORIGINAL SKIN- 

NOTES & PROCEDURE 
FOR TYPE OF DAMAGE ATFECTINC I 

eOTH CONTOUR SPLICE ANCLES N 3 

CUT ANCLE HALFWAY BETWEEN ^ ? 

any two STRINGERSToEKNOINC 

ON amount of damage.) 

INSERT NEW PIECE CONTOUR * 

SPLICE ANGLE. ' 

ADD SPLICE PLATES AS SHOWN 
PICKING UP ALLRlveTS.THRU ^ 

CONTOUR SPLICE ANGLE. I 

ADD 2 RADIUS PLATES LONG ^ 

ENOUGH TO PICKUP 2 I 

BOLTS OUTSIDE CUT. IF OUTER 
PANEL IS REMOVED,FLUSH RIVET* 

RADIUS PLATES TO CONTOUR ANGLE- 
IF STRINGER IS DAMAGED SEE ‘ 

IF DAMAGE IS ON ONE SIDE ONLY 

OUTER PANEL MAY BE REMOVED jPg, 

AND SPLICE PLATES NEED BE 
INSTALLED ON ONE SIDE ONLY. 

THIS TYPE OF REPAIR LIMITED TO 
ONE EACH FOR UPPER & LOWER 

SURFACE. REPLACE CONTOUR ANGLES J25 24ST AL. 

IF DAMAGED AFTER ONCE REPAIRED. ALLOY SHEET 

RADIUS PLATES 




r .l25 24ST AL. — 
ALLOY SHEET 
RADIUS PLATE 

PICK UP ORIGINAL 
RIVET & BOLT 

pattern 


M02 24ST AL. 
ALLOY SHEET 
SPLICE PLATES 


FOR REPAIR OF 
STRINGER SEE 
FIGURE B-4 


0 DENOTES AN4 B0LTS(AN5 LOWER SURFACE^ 

0 DENOTES AN 23 CLEVIS ■ C 5 

BOLTS. C 

A DENOTES REPAIR RIVETS^ - ---^ 

SAME AS ORIGINAL. 1 


d 


-102 24 ST AL 
ALLOY SHEET 
SPLICE PLATES 



SECTION A*A 


Figure 2>33—Pane/ SpUee Chord Angle /Repair 
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2-90. DAMAGE NECESSITATING REPLACE¬ 
MENT OF PARTS. __The diago nal and vertkaL^ileron, 

» ar extrusions should be replac^ i*hen‘ the damage 
ceeds that which is classified as negligible. See the 
table of utrusion equivalehU given in Section VIll. 
Care should be exercised that when members^are re¬ 
placed, that they be riveted with the same sire riveu 
as were previously installed. 

2-91. ;PANEL _SPLICeW „ 

2-92. GENERAL. The outer wing panels are joined 
to the center panel by means of a bolted joint called the 
panel splice. Loads imposed by the outer panel are 
transnutted to the center section thru a series of bolted 
fittings and splice angles. Standard AN bolts and nuts 
are used throughout the splice. Paragraph 1 of Section 
IV of ,the Erection and Maintenance Manual (AN 01- 
5MC-2) should be consulted for a diagram of the 
panel splice bolt plan. 


2-93. NEGLIGIBLE DAMAGE. The only negligible 
damage permitted at t he panel s p lice consists of nicks 
14 ^-deep and nbrlongerthan-Vi" in the extruded splice 
angles. 

2-94. DAMAGE REPAIRABLE BY PATCHING. 
Because of space limitations the only patts of the panel 
splice which can be repaired by patching are the ex¬ 
ternal extruded contour angles. A typical repair for 
these members is shown in figure 2-33. 

2-95? D AMAGE NECESSITATING REPLACE- 
MENT OF PARTS. Damage to any panel splice 
members with the exception of the external chord an¬ 
gles will necessitate replacing the part. There is no ac¬ 
ceptable substitute for the extruded angle sections at the 
panel splice. Unless new parts can be machined from 
bar stock, the necessary paits must be salvaged from 
other aircraft. Damaged stringer fittings, may be re¬ 
placed %dth a substitute steel fitting manufactured in 
accordance with figure 2-34. 
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SECTION 111 
fAIUGROUP 


• (See figure 3-1.') ;.',C t':,';.;:-”' 

3-2. The group^ consists of a horizontal stabiliMr. . 
which provides a hinge support for Ae elevator and a 
vertical Stabilizer which provide a hinge support fot - 
the rudder. ' 1''“Vf' 

3 - 3 . Whcn’maldng repairs.to any damaged portion of .. 
the Uil group, epecially the leading edges, the repair 
should be made as neat and trim as possible in order to 
prevent any change in air flow that might afiect the 
stalling Aaracteristics of the tan of cause flutter to. 

develop.,■ f-V'-•. '•' ! 

3A, Although a‘numb» of accMs doors are located in 

die rail surfacesi many dama'ges^wfll be diflicult to re¬ 
pair due to lack of accessibility for nyeting, etc. In such, 
cues it will be' necesary to^ remove a po^on of the 
skin (aluminum alloy or fabric) adjacent to Ae repair. 


is too'ejrtensive to b,e considered as negligible should 
be repaired by patching. 

3-10. In the .case of holes in the stabilizer skin, the 
patj-h should be made flush. Figure 2-28 illustrates a 
skin damage repair on the leading edge of the wing 
'whirii should also be used for skin repairs to the hori- • 
zontal or vertical stabilizers. : ' . - 

3-11. Since stringers used in the horizontal stabilizer ' 
are similar to those used In the hull, the repair pro-.. . 
cedure'outlined in figure 4-9 should also be followed -r 
in repairing stabilizer stringers.; 

3-i£ Spar repairs are shown in figures 3-5 and 3-6; All . 
short length spar stifl^ing angles, braces, gussets, etc., - 
are best repaired by replacing the member rather than 
by patching it. For repairs to any of the standard ^ ^ 
truded sdfiening members refer to Appendix II. .7. .■ 


cues it will be' necessary to^remove a porfoo of the ' ‘ 3 -I 3 . Most of the ribs are of hydroprus construcrioi^ 
skin (aluminum alloy or fabric) adjacent to the repair, containing lightening holu and beads. Repairs for these 
complete the'repair, and then patch the' acc^s hol^' ' hydropress members are shown in figures 3-7 and 3-8. r 

using Cherry blind rivets in the case of aluminum alloy^V *'3.14 /elevator AND RUDDER. ' / 

skin and stitched dop^ fabric in the case of fabrieV^;..^ ^ v ‘ ^ 


(k HORIZONTAL AND'VERTICAL- 
^ STABILIZERS. ' ^ ■ 

3-6. GENERAL. (See figure. ,3-1.) , The vertical and . 
horizontal stabilizers are both of similar construcoon, 
uch being a sem-monocoque full cantilever structure: 
The principal stnictur^ mernhets of the vertical and 
horizontal stabilizers are a front ,and rear spar. Ribs, 
(constructed of standard extnided secdons J^n Ae^ cue. : 
of the horizontal stabUizeV ud of hydropreu epnstr^- 
'hon in the case of theWerdcal 'subilizer)'are attached , 
to the q)ais and rim diordwbe, serving to hold the skin 
"to contour. On the horizontal stabilizer the ribs' tire^^ 
located at each station. (See fi^re 3-2.) 

3-7. Both stabilizers are covered with 24S-T aluminum 
alloy skin sdfiened by the ribs and in,the .f*** 
horizontal stabOlzer also hy stringers. "Ihe leading edges 
of both the vertical and horizontal subilizers are cov-" 
ered >«ith an outer skin in addition to the inner leading 
edge The outer and inner skins provide a passage¬ 
way for the circulation of heated air for anti-icing. 

3^. NEGLIGIBLE DAMAGE. All permissible neg- 
ligihle damage to the horizontal and vertical stabilixeri ; 
is shown In figures 3-3 and 3*4, respectively. In air- . 
planu that are not equipped with heat anti-icing, com¬ 
plete destruction of the outer leading edge skin u con- 


fabric* covering., The principal 'structural mem^r In ; « 
each is a sjpar to which is attached a series of ribs which,.:,::', 
provide rigidi^ and maintain the contour of the cV 

face. The ribs in the elevator are of truss' construction '^ I' ,/- 
(composed of angles and chaimels)! those m the rud- -■ 


ure: hydroprus construction, containing m^y, • t 

beaded lightening holu. - v •• 

. 3-16. NEGLIGIBLE DAMAGE. All damage to 3 

■***: . ■ elevator and rudder that is riassed as negligible damage ^ 

.. ' is shown in figuru 3-9 and 3-10 rupectiyely. 

ikin ‘ 3 - 17 . b^AGE REPAIRABLE BY PATCHING, 
tire^.: ’ . SERTION OR REPLACEMENT. ^ Most damage^ 

the elevator or rudder should be repaired by patchmg. 

lum 3-18. The metJ leading edge sj^ of 
tUM, ' rudder should be oatched in the same maimer as 


3 , 19 . Typical repaira to rudder hydroprus spar and 
rib members are shown in figuru 3-7 and 3-8. Typical 
repairs to’ the rievator spar and channel or box se^on 
rihs are shown in figuru 3-11 and 3-13 rupecttvely. 

3-20. Damage to short length member^ or to'hinge fit 
tings should be repaired by replacing the member. How 
ever, damage, to the elevator torque ^be if not 
half the c ross sectional_aru.,oJLthe..tube^»houl<l.be. re^ 


as. negligible, requiting no. repair. 'v ' paired by patching' .as shown In figurt 3-lZ .I^the dam- 

DAMAGE repairable BY^PATCHnjd,'l%/r:" «Ke7«^®^- ®“^:^ 

nr-nr 'a ^rTsscKrT*"ur'U.ir.tctlii.' toraue tube sfabuld'be 'comDletriv''reDlacea. 


SERTION ORREPLACEMEOT,’ Most^nmgj^lu^^:.|;:.i^^the^to^pe^t»^:^Aould^^.^rom^^^ 

























horizontaiL stabilizer 
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SECTION B-B 


NEGLIGIBLE DAMAGE TO SPARS 
& RIBS IS SHOWN BY SHADED AR 


HOLES IN ANY PANEL DOES NOT : ;- 
EXCEED Ha WIDTH OR HEIGHT OF . ' : ' 

THE PANEL WHICHEVER IS SMALLER, , 
the DAMAGE TO THE PANEL PITTING 
IS CONSIDERED NEGLIGIBLE. OUTSIDE 
LEADING EDGE SKIN MAY BE COMPLETLY 
DAMAGED IF HEAT ANTI-ICING SYSTEM - 
IS NOT USED. ^ . • 3^* 

PBY-5A VERTICAL FIN SHOWN;^ \\VJ ' 
PBY-6A VERTICAL FIN IS THE CIxCT- 
same except there ARE NO .. 

MEMBERS ABOVE 'CHIS ' * ' 





iCAL FIN shown;_ ^ I ^ 

ICAL FIN IS THE ^iL' i I^ 

THERE ARE NO .. ^ L JfT i ^ &'><■ - ---• 





r 


|—THIS FAIRING SPAR 
f O, t' J. I MAY BE COMPLETELY 

1 • DAMACrn^*- 


<■ 




?/i* 





NOTE; . . r r 

A PANEL IS A PLATING AREA , 

BOUND BY ADJACENT RIBS OR SPARS 
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I APPROX 


NOTES: : 

4- denotes AN442 AD6 
- RIVETS. .-r 

ALL REPAIR MATERIALS 
■.040 24ST AL. ALLOY. 


SECTION A-A 
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V. 
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DRILL **40 STOP. HOLE 
BOTH ENDS.; . 

CRACKEO FLANGE, - . ^ 



CRACKED flange 




V ‘ 




, 0 :‘ \ . . 

S. 


DAMAGED FLANGE . 






REPAIR ANGLE ' 
SAME GAGE AS 
DAMAGE MEMBER 




SHEET 

GAUGE 

. RIVET 
SIZE 

.020 

AN442AD4 

.025 

AN442A04 

.032 

AN442AD4 

.04 0 

AN442AD5 

.05 1 - 

AN442AD5 

.064. - 

AN44ZAD6 

.07 2 

AN442A06 


;_ T—RIVETS THROUGH DAMAGE 
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ALLOWABLE SPAR DAMAGE - 95-131' FROM 4 : 

BAYS WITHOUT LIGHTENING HOLES ARE ALiOW- 
: ED A 3" DIA. HOLE IN BAYS WITH LIGHTENING 
HOLES ONLY NICKS AND DENTS 1/4* LONG • 

- ARE ALLOWED.. THE SPAR ANGLE FLANGES* 

, MUST NOT CONTAIN NICKS A CUTS EXCEEDING 
'/e' IN .DEPTH. ' - V - • , - 


DENTS NOT OVER DEEP 4. 2" LONG^ 
CRACKS AND NICKS NOT OVER>'8‘IONG 
IS NEGLIGIBLE DAMAGE ANY PLACE ON, 
TRAIUNG EDGE RIBS. CRACKS UP TOy^ 
r LONG IF STOP DRILLED ALLOWED /X 
IN ANY TWO MEMBERS OF A 
TRUSS. BENT, FRAMEWORK.’ 

ALLOWED IF IT CAN BE ^ 

STRAIGHTENED WITHOUT ^'>J4sw - 
EXCEEDING ALLOWABLE 
CRACKING." - ' ' ' ' .^(L 


IN NOSE SKIN EXCEPTING SHADED AREAS 
DENTS APPROX. 4" IN DIA. AND 12" DEEP I U2" 
^NG CRACKS OR \ DIA. HOLES NOt'clOSER - 
THAN lO" FROM EACH OTHERS/IS CLASSED 
AS NEGLIGIBLE DAMAGE. ‘ . 

'■ - NOTEtA/ ^ 

X - ' A I'DIA: OR LARGER-HOLE 

IN NOSE SKIN IS NOT NEG- 
NXr^'iiiiii • LIGIBLE JF IT OCCURS IN 

BAY WITH A Ei^MAGE 
iOTHMhh. HOLE OR LIGHTENING 
hole in FRONT SPAR. - 



J/: / IN EACH OF TWO AREAS. ONE 

SK- / . 29-71 AND THE OTHER 95-31" 
from q.2 NOSE RIBS. IF NOT 
. /' .i . ADJACENT. MAY BE COMPLETELY 
DAMAGED. CUTS. NICKS &. HOLES 
NOT OVER ^4" LENGTH IS PER- 
SEE MITTED IN ALL NOSE RIBS IN 
DETAIL A THESE AREAS.:-; 

V - . - • 

^ NO DAMAGE PERMITTED -TO NOSE SKIN 
- NOSE RIBS. OR SP^RS IN SHADED AREAS* 


DENTS NOT OVER K|6 OEE^ 
OR riN DIAMETER AND NQ-T 
SPACED CLOSER THAN 3“ 
ARE ALLOWED IN TORQUE 


I IF PRESENT BUSHING / 
IS ELONGATED. 1/16" Z 
LARGER DIA. HOLE ^ 
MAY BE DRILLED TO ^ 
ACCOMMODATE LARGER 
BUSHING. —- 


: -^ALIDWABLE FRONT SFAR IXMAGE 29"-7L'fFR6M Q :'J r'’ 

\ / / : front SPAR WEB MAY HAVE Wlis^ EQUAL'^U' 

/• / l^i lightening hole in rear spar' 

holes allowed 

/ 5- . PROVIDING THEY ARE NOT IN ADJACENT 

\ - BAYS. IN ADDITION TO ABOVE. SMALL HOLES *■; 

- -A / ^HE SUM OF WHOSE DIAMETERS DOES NOT 

\/ - - - ^ , EXCEED TARE ALSO PERMITTED AS NECLI- 

•3oUT\ -v^ DAMAGE IN FRONT SPAR. -0 ^ 

/ V- X:: ^ e*DIA.M^, DAMAGE . 




ALLOWABL£ REAR SPAR DAMAGE 29-71* 
- ' . FROM 

.ve" DEEP NICKS 4 CUTS ALLOWED 
,. IN 1>PPER AND LOWER SPAR yu •: / 
and in STIFFENER - J = 

, ANGLES ONLY. • • - -- /* 


'/e' Max. damage 

DETAIL A ~ 

SPAR STIFFENER ANGLE 




f NO DAMAGE 
AUOWED IN 
THIS AREA. 


154'Vie’ 


OUTBOARD END OF ELEVATO™''.'^' j I3lT 
FOR PBY-6A : ' - .r - ^ % 
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_j- iNICK 


SECTION C-C 


SPAR-DENTS */&! IN ' 
DEPTH IN WEB AND 
NICKS OR CUTS '/4" 
IN LENGTH ON THE ■ 
FLANGES. NICKS, AND 
CUTS 3/16" IN LENGTH 
ON LIGHTENING HOLE 
flANGES. - : • . - 


LEADING EDGE .7 
SKIN—HOLES UP 
TO ^2" IN DIA. ( 
•WITH'A TOTAL 
HOLE DIA. SUM¬ 
MATION OF 11/2" 
PER SKIN ■ PANEL, 
HOLES NOT TO 
BE CLOSER THAN 
X’ TO RIBS. • 


MIN MIN - ^v^InIO 

i x-| -Ax '® 1 

-■? x:-; 

■ ^ SECTION 

/< trailing’ EDGE and" 

^ LEADING EDGE RIBS 
< DENTS «/4" IN_DEPTH; 
VA DIA. HOLES AT I" 
SPACING. HOLES AND 
DENTS TO BE I" FROM 
LIGHTENING 
BEADS, AND 
/4“ NICKS AND CUTS 
ON FLANGES.-'; 

3/16“ NICKS AND 
ON LIGHTENING HOLE 
FLANGES.' - 7 " 


:i--'DENT 

4 




SECTION B*B 


fgNICK 


TRAILING EDGE^— 
DENTS, 1/4" IN DEPTH 
NICKS OR CUTS VA' 
IN LENGTH. DENTS, 
CUTS' AND NICKS NOT 
CLOSER THAN 
LIGHTENING HOLE 
NICKS AND CUTS 
IN LENGTH ON. 
LIGHTENING HOLE 
FLANGES. , . ' • 


o 


p. 

'6 


o 


o 

c 



TIP SKIN ^— HOLE OR SUMMATION‘S OF HOLE DIA 
METERS NOT TO EXCEED-I/S OF THE SMALLEST 
. DIMEMSION^ON ANY SKIN PANEL.. ^ • 

- 7 "'' 

, PBY-6A NEGLIGIBLE DAMAGE IS IDENTICAL 
NEGL1GL8LE DAMAGE EXCEP,T AS SHOWN 
. . DENTS ARE .NOT TO EXCEED 4 SQ. I 
A SKIN PANEL IS AN-AREA OF SKIN 
BY ADJACENT RIBS OR SPARS. 

' NEGLIGIBLE DAMAGE FOR ALL PLATING NOT MEN ¬ 
TIONED ABOVE IS AS FOLLOWS; NICKS AND CUTS 
'/4"IN LENGTH. DENTS •/4" IN DEPTH,- NICKS AND 
CUTS 1/4" IN LENGTH ON LIGHTENING HOLE FLANGES. 
STOP DRILL ENDS OF ALL CRACKS AND FILE SMOOTH 
- all rough EDGES. 


PBY-6A RUDDER 
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Section IV 
Paragraphs 4*1 to 4*15 


L “ fabric patch or a llnnerman sundard hole patch. 

“ *® “11 fn«tal skin stressed itructiife bmit V . . (Sec Appendix IL); ' * . - . 

around a keel'and reinforced longitudinally by strinc-WV-^ ...1^ ' 

ers.and twochin« and lateraUy ^ beltfrainrt aL bulk, f '’ o™ PATCHING, IN. ;. 

I'eads, (See figure 4.1.) ‘ REPLACEMENT. If the skin is- dam^ -> 

'•A a ’ tI' ‘' t' ' ~ ‘'•'V j- ; bi exceas of that defined as negligible damage, it• • 


“f * p'«' (of atwth. «;;;ev< 

■ ofbuikhcd 2; .L‘:Zi^L7’:z7:z ^ 

from the rest of the hull by closing vaterdght doora - ^ ■ 

installed at"bulkheads 2, 4, 6 and 7. (See figure 4-2 for * . -V* ‘^“*** where the damaged plating occurs over - 

the location of all stations.) In addition the lower por- ' bulkhead members,' or keelson, it is necessary * - 

non of the nose of the airplane Contains an'enclosure " I® gauge at the damaged skin be- . 

covered by W doors for housing the nose landing gear. • patching. Insertion of a filler plate when the dam.=^'- 
Watertight recesses In both sides of the “hull between * *8* ar«a is also desirable before ' ' 

4 and 5 provide space for housing the iniuh; : 

; ““ *“8 ' fi .V r ^12*. rare cases where a large portion of a hull plat- 

•c*^* is attached to tbe >^g by meanf of two panel is damaged it will be advisable to replace the 

fit^gs located in the superstructure, one at station 4 • .^o®?**** plating panel with a new one of same materials' 

and the other at station 3. Lateral bracing of the hull to . *“** gauge. In sucb casM remove the old sitin'panel by ' 

WU10 IS BrfwiA»A tm .. A' <« . . * ^11 -S -I J-_'~ -' 


wing is provided by four wing-to-huU struts. = 

^^4-5. PLATING.,,-. '' ■ 

4;6. GENE^iI ^odize^^ ] 24ST aluminum Llloy >' 
plating ts used to cover the entire hull and the super.*' ' 
structursu (See figure 4.4.) ^ huU plating sheets over- ' 
lap at their joints wWch are made watertight by meant 
u^^Tht plating; is highly stressed 

and therefore nrnn*r r_ ' . 


and gauge. In wch cases remove the old sitin' panri by ' 
carefully drilling out (U1 riv^Tiolding the pimel; aamp;-‘^:. 
the new panel in place; driU rivet holes in panel to' * 
match existing rivet holes in surrounding skin; and then , '• 
attach new panel in place by means of rivets of same V* 
size and type as those that were removed. ‘ ' 

403.;,STRINGERS. ^ -f ,;.’l 

4-14. general. (See figure ^7.) Thi striAgeis, " 
which provide longitudinal stiffening for the skin, are' 

• __ f- r ^ -• . _ - V - .-v'-iT 


and therefore proper repair procedure for'it is nec.~' provide longitudinal stiffening for the skin, are' 

essa^., -r; 24ST'klun^i,m allA,|’^?^ 

4.7. NEGLIGIBLE DAMAG^. '"Smooth'd^^^ P*'®'^‘**‘* ‘o P*« tbe'stiing^^^^^ 

5'“’“ ” .Hra-ion^ and having ah S-" an^ i®; 


area not exceeding six squar^ inches' an'd a depth not • 
greater than one-sixteenth of an inch may be neglected ^ 
at any location on the hulL' *—• * .•:* ’;; .v .'i 


All Strii^re in the vicinity of dents should be - 
carefully inspected for cracks and warping. 

4.«.^HoIes and cracks existing in'the skin above the 
flood water line of the mrplane (See figure 4.3.) wUl l^e 
considered as negligible damage provided the numbec 
of holes and cracks and their size and location does 
not exceed tl^ conations shown in figure 4.5, ' 

4-9. hole, .houid hi cleiied up to give „dii of ai 


and attached to the bulkhead by means of cirtinded 
alu^iinum aUoy stringer cUps,; ' c 

4^15. negligible; DAMAGE. (See figAreiiMi^^ 
SmaU, smooth Isolated 'denu free from CTackif'sA^^^ 
comers or abrasibns and less than 1/16 inch in 'deptiil^^Vi 
My be considered as negligible damage if they can ' ^ 

be removed without excessive hammering. The presence * v 
of smaU isolated nicks in the edges of the'frre flange ' ' 
may also be considered as negligible damage provided’ 
the depth of the nick after being cleaned out smoothly 
does not exceed l/l6 inch. AU nicks dais^d a^ niglid- 
ble damage should be filed to a tapering coAtoAr, thi^ 
depth not exceeding 1/16 inch.; r : 1. 


1 ' 1 / -- - • —. • - O*’*" ***“4 as - - - - . - . i *• —' ; -f 


as neg 
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Section IV 
Porogrophs 4-16 to 4-29 


4-16. DAMAGE REPAIRABLE BY PATCHING, IN- 
:—SERTI QN - "OR -- R E PLACEMENT;' •• Stn rigmi - 

have ^en damaged In excess of that permitted for neg- 
hgible damage may be repaired by patching. (See figure 
^•) In tlm repair it Is necessary to insert a filler sec- 
. don cut from an identic^ extrud^' section or bent up 
^ from sheet of same gauge. Since in'muy caUs the l»ull 
plating is'also damaged along with the strings, the 
Stringer and plating repair should be planned to main¬ 
tain the rivet patterns through both membm u de- 
_ tailed in figures 4^6 and 4^. In cases where the dam¬ 
aged area occurs over a great length, the insert stringer - 
is spliced to the undamaged stringer' ends with two 
angles at eachhutt joint rather than by two angles cov- 
ering the entire length of the damaged are^ This : 
. of repair will save weight. Ordinarily most stringer re- 
. pair is done by patching and insertion. However, oc- '= 
casionally a section of a stringer is damaged over suds! 
a'gwt length that repair by splicing and insertion is 
not feasible. This type, of damage may be repaired by 
replacement which consists of drilling out the rivets se- 
cumg the entire stringer >o the sHn and the bulkhead - 
stringer fittings, and then'replacing it with an undam¬ 
aged stringer of same cross section and material. The • 
new strings should be riveted in place by riveu (equiva-^ 
lent to those removed) placed in.the existing rivet' 
holes in the skin.-• 

Vl7. CHINE AND STEPS/" / ' 3 

4-18. GENERAL. (See figure 4-1.) The chine ts a longi¬ 
tudinal stiffener assembly.located at the intersection of 
^e hull hottorn and each side' of the hull. It consists of 
an inner 'and outer angle with the skin intersection be¬ 
tween. Tlie step ^one at sudon 5J0 and the other at - 
station 7.0) is a^ heavy pladng which covers the hull 
along the arn where it is stepped up to a higher level.' 

4-19. NEGLIGIBLE 'damage. Smooth dents if 
f'^. from'cracks.ior abrasions' and having an'area not 
exceeding" SIX square wchei and a depth not greater •- 
tlwn 1/16 Inchf may b^ consider^ as negligible damage I 
and therefore requiring no repair, 


' -‘T- '-V 


AJi structure in the virinity of the dents should 
be carefully inspttted for cracks'"and warping. 


1/64 inch thidc synthedc rubber sheet must be used to 
^^^^sufe-^^er^gfatni^.-~?=—_ _ . . ‘ 

4-21. In cases where the damage occurs over a consid¬ 
erable area, splicing should be done at each of the two u 
butt joints rather than ovn the enure length of the >' 

damage In order to save weight; ■ 

4-22» In certain cases where the damage to the chine 
area occurs over a greatlength,'an entire length' of outer • 
and inner chine angles may be removed and replaced / 
with new chine angles of same size and material. ■ 

Note,. 

When using this type of repair it may also be ' 
advisable to replace the hull side and bottom 
skin panels in the damaged area. 

4-23. BULKHEADS AND BELTFRAMES. ' - 

4-24. GENERA!/ The beltframes and bulkheads serve. ‘ 
to maintain the rigidity of the hull. They are located at 
all stations in the hull, the bulkheads being located at 
mMt of the main stations while.the beltframes are lo-' v, 
cated at the intermediate stations. (See figure 4-1^) Four ■ 
of the bjilkheads (those at stations 2.0, 4.0, 6.0 and.7X1) '. 
are waterfight, consisting of a partition of sheet web- 
bing' reinforced by angle framework. In the center of • . 
these bulkheads is a reinforced opening closed by a 
watertight door. 7*he remaining bulkheads contain 
larger open areas with heavy angle framework for 
stiffening; ■‘--••'■Ii'' - 'I 

4-25. Beltframes consist of formed bulb angles 'sup- - 
porting the upper hull skin and either'a beaded hydro- 
pressed floor frame or a built up web frame (reinforced 
by stiffener angles) which serves as a former and rein- 
forcement for the hull 'bottom. Beltframes distribute 
shear loads to the hull plating and also maintain'the 
contour of the bull plating between bulkheads. 

.4-26. NEGLIGIBLE DAMAGE. Cracks . aft« * rtop-i'/iii 
.'drilling and nicks after filing out and also dents; not 
exceeding a certain area and depth are considered as 
negligible- damage in beltframes and bulkheads. (See 
figures 4-11 through 4-23.) 

"■ ^ l'.-'"*- • -r- 

.^27. Also considered ~as .negligible damage in bulk/ 'i-'^ 
heads and beltframes are,holes of certain size and 16-.'^^ 


4-20. DAMAGE REPAIRABLE BY PATCHING; IN- 
SERTION OR REPLACEMENT. A typical patching 
repair for the chine and step is shown in figures 4-9 and 
4-10, respe^vely. In the chine repair it is necessary to 
provide.an insert section equivalent to the outer chine 
angle. It should be noted that no Insert is needed for 
the inner chine angle. Since damage to the chine in¬ 
variably Involves damage^ to the hull skin, the reprir 
should be planned to^^roride the proper, rivet pattern 


’ T».T I r‘AiiTi/\kj .1 - . - 


CAUTION - -3'-“^ 

, A bole in no case may extend more than half-V. 

•.. / way through the bead.' ‘ 

... .. 

4-28, Scratches except as noted in figures 4-11 throu^ 

4-23 may be classed as negligible damage prorided they “ji 
are less than 1/32 inch deep and ^'inch long.' ^ 

4- 29. DAMAGE REPAIRABLE BY PA TCHING/’flST 


as deuDed in both figures. 4:6 and 4-9. Sin<» the i^ne- ^ SERTION OR REPLACEMENT,^'Hpl«''exceedinJ 
islocat^ below the flood water line, water s^ nwtenal r/"-":WgIiiible dahiagrsui in beltf^m^nd bulkh^id w^bs 
such- as marine glue and fahric, xinc chromate taitfe or jthoiild be renaired W 
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Section iV 


H+S'i ^ 


'BOTTOM STRINGER 


NO DAMAGE THROUGH THE HULL SKIN. BELOW THE _ . ^^BECT 

FLOOD WATERLINE CAN BE CONSIDERED NEGLIGIBLE. FRAME— 

NO DAMAGE TO THE HULL BOTTOM STRINGERS IS NEGLIGIBLE I . i • 

r EXCEPT ‘A/ DEEP AND VT LONG NICKS AND DENTS. f ^ « 

DAMAGE MAY NOT BE CONSIDERED NEGLIGIBLE IF TWO ADJACENT niJ • ’ i * A ‘ «! ’ 

STRINGERS ARE COMPLETELY DAMAGED. • V.-':^0 . . - c— * -4---> 

DAMAGE TO THE SKIN MAY.- NOT BE CONSIDERED NEGLIGIBLE ^ ' I ' ' ' ^ 

IF-IT EXTENDS OVER TWO ADJACENT ■ STRINGERS OR IN A - J J I \-I did J 

/■ TRANSVERSE • DIRECTION EXCEEDING THE STRINGER SPACING rSl \ . reTi'l 

' IN THE DAMAGED AREA OR IN A LONGITUDINAL DIRECTION * . - ' \ - ' ^ 

EXCEEDING TWICE THE STRINGER .SPACING - v . . " ' ' / ^BOTTOM STRINGER 

: . IN THE DAMAGED AREA. ' * T ; . ; ' • 

ALL DAMAGE WITHIN A 48' LONGITUDINAL DIMENSION MUST BE —Jsl- ' 

CONSIDERED AS EXISTING AT ONE SECTION. ~ '* - - - 

IN COMPUTING AREA REMOVED BY DAMAGE, THE * 

- ^ FOLLOWING RULES SHOULD BE FOLLOWED: ' // 

ENTIRE AREA OF STRINGER MUST BE CONSIDERED AS LOST IF ' . i ' 

DAMAGE IS IN EXCESS OF 25% OF TOTAL CROSS SECTIO- - - ^ 

- NAL area of the STRINGER. , 'r— - ccr'riAu A ' 

IF STRINGER IS SO DAMAGED THAT IT IS INEFFECfl^ IN SUP-- ^tLIION A*A"a'. .. 

PORTING THE SKIN HALF THE SKIN AREA BETWEEN ^- - . V*-- 

JACENTCGOOD) STRINGERS MUST BE CONSIDERED LOST. NO DAMAGE ALLOWED FOR A ..- ’ 
TWICE THE PARTIAL DAMAGE TO A STRINGER CIF LESS THAN DISTANCE OF 44 FROM BELT * 

25% OF THE CROSS SECTIONAL AREA) MAY & USED 1N^ FRAME OR BULKHEAD FOR 
THE FORMULA AS SKIN DAMAGE, - _ BOTTOM STRINGERS. SEE SEC.AA 

DAMAGE BET^EN STATIONS 3 66 S 4.0 MUST BE LIMITED FOR DAMAGE TO BOTTOM 

; J? CETjT,ER"LfNir''?§%°2feJ,siD2gED™ NKLC.BLE^"','?; - 


SECTION 




V 1 - STRINGER DAMAGE-^ 

. i'' ' 

USE OF formula for DETERMINING DAMAGE * . , ' ' • 

TO SKIN AND STRINGERS PERMISSIBLE AS 
- NEGLIGIBLE., DAMAGE. V-. 

■- /■ 

DAMAGE: ONE SKIN DAMAGE 5* LONG X 3* WIDE •" ' • ' • 

- ONE SKIN STRINGER DAMAGE 3'LONG • ‘ ' 

• X4'_W!DE.^;y'•J-.,^ • i ^ ” 'V 

^'sTRiNGER^spii^iNG/^^s i/2'v :^: '^ . v ; ' 

LOCATION: BETWEEN STA.3J3 8 VsV N-j S-3**5%"-«%^^^-> . 

. . . . USE ^ formula .FROM TABLE, 3X1 

SINCE THE FORMULA SUM'should EQUAL OR BE'^LESS' ^ 

' THAN 30 THIS DAMAGE IS CONSIDERED NEGLIGIBLE. ' 

IF THE FORMULA SUM EXCEEDED 30 REPAIRS 
WOULD HAVE BEEN NECESSARY. . . / . . 

*SINCE STRINGER IS COMPLETELY DAMAGED *h. THE SPACING 
C5*A) BETWEEN ADJACENT CGOOD) STRINGERS MUST 
BE USED IN THE FORMULA INSTEAD OF THE 
ACTUAL , SKIN DAMAGE C4*) . ^ - 




SKIN DAMAGE ' “ 




“ i • .* . 

5 . '.t , • 






y»- 5* 




1 • 

STA 


JFWD 

3.0 

3.0 

TO 3 

.3 3 

3.33 

TO 3 

.66 

3.66 

.TO ' 

4.0 

4.0 

TO 

50 

5.0 

TO 

5.2 

5.2 

TO 

5.5 

5.5 

TO 

60 

6.0 

TO 

7.0 

7.0 

TO 

80 

6.0 

AFT^ 



FORMULAS 


3Nt- S « 15 


STRINGERS.-'.; . i:C'.' 

S» TOTAL TRANSVERSE ‘ 
LENGTH IN INCHES OF ' = 
DAMAGED SKIN.> .- 
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I-:-r-—r-T E'RIVET EDGEDISTANCE 

.+ i 

\ ' ^ -J- - • -f- ' + + I P-RIVET SPACING IN ROW 

-‘-i' ' ■ . ^+1 ) :--y.- 

z+l^iRADius J+ I - 

1+,3 +14 

I + +!''“t" , I D=>DlsfAN6E BETWEEN', 

|+. + + + ■ +-f-^RlVET ROWS ;; 


REPAIR rivet 
SHTWCE ”' V CI 


\ mmm 


020 I .020 IAN442A 


.025 1 .025 |an442AW 


.032 .032 


ANA42A06 


051 IAN442A06 


.064 I .064 




AKmS6AD4 


_ m w^m 


i rT?rTCrrga «ife:pLfe.*^i 

IcTTECHi^aBniiriirti 

l M??;gw.i.B iga[gi^i 

I m jg I 


.091 
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Section IV 
Porog rgphs 4-38 ^ 4^59 


permitted to , 4-48. Typical repairs to the nose wheel weU enclosure 
“^'^^ P^^ ^’^«^o"^prbc^he-t 3gnf=k«dj=areJ4how^-in 

Eroded members. The size and location of holes, cracics ' 6gure 4-3^ *_"* -i " “.1’ - V - v ‘ — * * 


^ iength^c^ii may ^^o^^ea^I^and 


and 5.0 and s*a»om S'O ^nd 7.0 ire shown in- 

figure 4-33, sheets T and 2 respectively. Repairs to the 
keelson forward of station 2.0 aVe similar to those on 
the keelson between stations 5.6 ^d 7.0. ,:v:' ' 

4-41. Renairs to the'rwin i.’^J ' '^■. 


4-51. GENERAL, This is a watertight enclosure on' 
each side of the hull that houses and supports the main' 
landing gear. If. is important structurally b^use it- 


^ ^41. Repairs to the'tjnn Iced^^s^ons between'stations ■ bulkheads 4 and 5 the jnmn landing gear 

1.0 and 2.0 and betw^ih'crik^nm* a iri j «'/, -i. “n' •: - ^oads by meau of a shear wAj'an auxhlary Icecl,' and 

inmtc ^■■''■. 1 . Si ' ^ \ 


easily and quicldy* repaired 
. member with'an equivalent 
4-43. The repair of standai 
.keel structure Is shown in'Ai 


- , -- « depth are ; ;.v^ 

le repair of standard extruded sections'of theTs P^^^^ V hegligible^^damagefin'all’webbing* of the 
ctureIs shown in Appendix II. ^main wheel ehcldsure.'v^V - i!-' 

{ * . Sr^ ..,-4'55.*Nicks, cracks and holes in structural' memben 


^ -f^cKS ®nd holes in structurar members 

: CAUTION ■ • s : •» neglipble damage are shown in. '-'W 

It keelson at the bottom of the , ' REPAIRABLE BY PATCHING, IN- 

iu«f h« L ■ -L- V SERTION OR* RFPLArPMPMX a'’". i:_fUL .' 




All repairs' to the keelson at the bottom of the , y BY PATCHING, IN- ' 

keel structure mtut be made watertight by the '^OR REPLACEMENT*’ A~’typical ' repair .' ' 

use of marine glue and fabric, zinc chromate /'r f®**-“» webbing exceeding liegli^ble damage ^ 

tape, or 1/64 inch thick synthetic rubber sheet *' 1- 

as a water sraL -- *- si -i‘T v-vk;v'.; y: 


4-44. NOSE WHEEL E 

4.45.''GENERAL. 
rurally due to landing an 
wheel doors should fit sn 
Itself must be watertight 
4-46. NEGLIGIBLE D 
not exceeding 1/64 inch. 





'..•■.avw »\.raicnca V--V ‘.t- ...sJ’- c, . .Tj;_rT . 

iches in depth are?4-55. Tvbi«t’tiVii« 't,C b.™ 


SERTION OR REPLACEMENT. All holes exceed¬ 
ing negligible damage size in the nose wheel well or 
nose wheel door webbing may be.repaired as shown in 
figure 4-6.~ ; . ' 'v ..- ' 


rapaired by *-'P*a«ng Ae'fitting^th a new'pne};; 

4-57. Repairs to all standard extrud^ sections will be’ 


igure 4-6. - '• v /•. in_ Appendix' Il.Vy.v 

y" V ;y 'P ‘ ] - - V x'yi - ^-58^ PILofs. AND WAIST GU>4NER'S^^if#^ 

y ;."-y caution/ ■ ^ /J.enclosures. . ; 

Reo'irsf ' I. 'y : y>V P>*«XVn«* the wlut ^^nner’s C 

*?**«*« '*'**«>?»«ht e nclosures are>ade of sublort*^ by 


CAUTION. 
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Section IV 
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4-61. DAMAGE REPAIRABLE BY PATCHING, IN- 
SERTIQN QR REPLACEMENT. Damage to the 


fac^i^ratches that .arc n_ol_nuinero us e noug h 4o imp atr- 
^Hbility or shallow dents without formanon ftf rr ark ; in 
Plexiglas are classed as negligible damage. Also 
^classed as negligible damage are. shallow Kratches not 
exceeding 1/64'' in depth atid dents In the frameworR 
that do not distort enclosure 8tru^u^_to thcT/xteht' 
that it is no longer waterproof,;.r:^-<-;-^t'*~^y^ 


ing with sheet. In cases where a considerable length of 
framework Is damaged it is durable to replace with 
new frameworic. ; is 

4-62. For repairs to damaged Plesuglas refer to the 
^General Manual for Structural Repair,** AN 01-lA-l. 






-NOTES^_. - ^ =_ — '' 

o' ino^^es ”'''^■^5 . 

for SPLKlE^f^Z'^^'Z^D^ : , 


IxceI?^^ PiSTANC-E ^ Vi 
except.^ 


KfSTRfCTED" 
AN OI.SAV^ 


-lecrion -IV 





^0iji5auSt^T0^^‘on 

^^^aged, USge^ -^ 








BLKd MEMBER:.';... 


^^^-^lljPysPnrT/NG 











MARINE GLUE AND 
FABRIC (or equivalent) 
FOR WATER SEAL.*^-^ 




\ . SKIN-7 — 


- 24STAL- ^ 

ALLOY SHEET- . J 

ANGLE-WIDTH i 

OF FLANGES ' ' 

TO BE GREAT 
ENOUGH TO . - : 

SPUCE SKIN^ 

SAME GAGE AS CHINE ANGLE^' 




24ST AL ALLOY SHEET 
ANCLE GAUCE .064:- 


V.- ■ 






SECTION A’A 






*£^-1 


a TYPICAL EDGE DISTANCE 

8 - - . 


MOTES 


A DENOTES AN4S6A06 
RIVETS.:;^*; .^■ 

' •.'•■ .- '-.T-rAY^V-''*’ 

TRIM cut OUtW’ /;. 
-AREA TO MAINTAIN 
RIVET, _SPACir«:;;^ 

PICK UP orTgTnaL ' 

RIVET PATTERN • 
WHERE POSSIBLE,• 

SEE F!CURE^4^ FOR 
DETAILS OF SKIN. - 
..PATCH RivETS AND 
-r J^RIVET SPACING;;'-.. 

NO INSERT FDRT iN- 
/.-■ "NER CHINE ANGLE 
• TO BE USED.: ;y;:: 


•CT .'■-VtV*:?- 
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Section IV 



-TYPICAL RT/ET SfACNC’ 


TRIM OLfT DAMAGED ' • ' 
AREA APPROX. AS SHOWN 


AN456AD6 RIVETS 


lOTEv' ... . 3 

INSERT FABRIC 
PACKING IN CORNER- 
FOR , WATERSEALA 


.072 .24ST AL.ALLOY ' SHEET 

" ^.'note^sv 

- TRIM OUT damaged' area" TO MAIN! 

approx. 15/16 RIVEr' SPACING.- 
O DENOTES AN456AD6 RIVETS> - 

- USE MARINE GLUE ( FABRIC TO MAKI 

SEAMS WATERTIGHT " 

typical ' EDGE DISTANCE 3/8 "INCH 
PICK UP ALL EXISTING RIVETS 
WHEREVER POSSIBLE.' ■ 


SECTION A A 
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IN THIS AREA THE: - 
SUM OF THE DIAMETERS' 
OF ALU HOLES BETWEEN 
any two beads SHOULD 
NOT EXCEED Zf ---- 


SECTION B‘B 


SECTION A-A 


NO DAMAGE ALLOWED 
TO BEADS. • • 


IN E^H OF THESE AREAS 
THE SUM OF THE DIAMETERS 
OF ALL HOLES SHOULD NOT 
EXCEED 3». . 


IN the middle 2" OF WEB THE 
-OF THE DIAMETERS OF ALL HOLES 
TWEEN ANY TWO BEADS SHOULD 


IN UNSHADED AREAS NEdLIGIBLE 

DAMAGE IS Limited to isolated- 
nicks AND DENTS NOT EDCCEEDING 


l/32« DEEP A I/2“Ij0NG; 







iiii 


- r* * 

1 

. 

*v'® * * 

few ■ 



' \‘X:.rrv. 
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Section IV 


NOTES: ■ ._ . ^__ , . - - . _ 

NEGLiGiBLE DAMAGE TO ANY PART OF THJS MEMBER ' ' 

IS LIMITED TO ONE OF THE FOLLOWING: Vee SECT^n C-C 

Tfa^t ^ IN^plAMETER, SPACED AT 

.►^K'NOT EXCEEDING-lii)NcSw'c>WM^eR SPACED AT 
LEAST TWO DIAMETEF^APART. IN.THE COVER PLATE.. 

J'^CH IN DIAMETER, SPACED 
diameters apart, through BOTH / V> 

I mScH^'^'^^'above not bcCEEDI NG 

NO damage'ALLOWED TO BEADS. “'L ^ 

ALL cracks must be CUTOUT TO SMOOTH / / 

ROUND HOLES OF A DIAMETER SLIGHTLY •/ 

GREATER THAN THE, LENGTH'oF THE / 

crack. IF THE CLONED UP HOLE' JJr > :. ^ ? 

exceeds NEC. DAMAGE size'shown' * ‘ / 

IN TABLE.REPAIRS MUST BE MAD'E, ' 


IN THIS AREA HOLES NOT TO 
TO EXCEED I INCH IN OIA-' .. 
METER AND SPACED NO LESS 
THAN 2 INCHES AP<\RT: 




• I, . 


^ ^ A 


IN THIS AREA THE SUM OF THE—' 
DIAMETERS OF ALL HOLES BETWEEN *• 

ANY TWO BEADS SHOULD NOT EXCEED 
A INCHES. .. 

-IN THIS AREA NEGLIQBLE DA MAGE" IS ' 
LIMITED TO NICKS AND DENTS NOT EXCEEDING 
i| INCH IN DEPTH AND ^ IN LENGTH ^- 7 - 

-J INCH HOLES SPACED AT LEAST 2 INGhES APART-—-- 
ALLOWED IN INTERCOSTALS • ' s ' '..* 






'•'• — 'i:* ' total DAMAGE -t '••-i:-/^ >■ 

. thisarea I ^ exceeding liINCH in depth- . .. 

\\\A^ i-I- • r - * ... / y\ ; ‘ . and 4 INCH IN LENGTH --• 


COVER PLATE- 


.TOP FLANGE 
WEB FLAngE 


SECTION C-C 


; •_ and ^ INCH IN length. 

■' ALl OwFn iKi' Tuie ABc-A ■'. L' • • 1 


' I , ./* : V'Z’ '■ • •-. ''.t? • - ••.' .' '-V'’- - •• . • “I" • .. ^■■-':-^•• • ■;:• ••'•. '•' 

- \ ■ . ■ ' - - ■ ■ '.7 ■*;•*■• -■ ' ■ * ■ ■ - ';- •.•*■--• • .-•«•, S.. x- c.”' •. • ^ 

s- 

•. ..;-^- ■• IJ-t- ' V-^^^TOTAL'DAMAGE'AUjoWEDs?^: 

^LLoWE>^; ^^^^~T rf"'■ -' ^ 

V T. -t: J-“i-\ ^ ' . SECTION B-B 

■r.-.--. section-.■-■ ■^.>v„ 


TOTAL DAMAGE ALLOWED ' 
IN THESE AREAS 








Section IV 
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IN THIS AREA THE SDki r\c 
™E e'AMETCRS OF 
BsX^slBflfgN.ANY.TWO 
3 INCHES 


b i'* T I wu • . 

. NOT EXCEED • 


total damage 

AUOWED IN 
THESE AREAS . 


total damage allowed 
IN these areas, a & b 
NOT TO. EXCEED 1/4 INCH 




•IN. these areas the suM-or 

THE DlAMETTRS OF ALL HOLES 
BETWEEN ANY TWO BEADS * 
.SHOULD NOT EXCEOD 2 INCHES 


; . 

SECTION D D 


SECTION C-C 


IN THE MIDDLE OF 2 INCHES OF 
WE© IN THIS AREA. THE SUM OF 
TNf^AMETER OF ALL HOLES 
BETWEEN ANY TWO BEADS - -i - ’ 
^OULD NOT EXCE& I INCH.. 


NOTES-; - - ; ' - . : 

IN UNSHADED AREAS NEcVlCIBiLE'-'••• 
DAMAGES LIMITED -TO ISOLATED v I 

NICKS AND DENTS NOT EXCEED- ‘ - 
ING 102 INCH IN DEPTH AND ^ 

'/2.INCH IN LENGTH. '. ' .r* 

NO DAMAGE ALLOWED TO BEADS.' - '/ // 

AU. C^CKS MUST BE CUT OUT TO GIVE 
|M09J^ round holes OF a DIAMETER 
SUGHTLY GREATER THAN THE LENGTH OF 
JNEC^CK. if this cleaned up HOLE 

tII?I damage size shown 

IN table, repairs must be made. 
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UNDAMAGED MATERIAL AROUND i 

i" nicks a 


deep are allowed 


POR^THIS fitting. 




bulkhead WEB 


SECTION B*B 


^E^.AND ^ IN LENGTH ARF Al l t 
^CE IN ancles AND TEE MEMBERS 
CTURE AND.WING 


Fj gu re‘4- ^BuLkhead 


V'Nfiflirgjbfe -OamagB (sheet J of 2 ) 

restricted v :fC ; --f f 
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Section IV 





. SECTION C-C V , - ' section D-D 

DAMAGE IN SHADED AREAS WHICH- v: 4 ' • ' 

LEAVES MINIMUM EDGE DISTANCE ■ . , 

FOR ALL rivets AND BOLTS 0-^ X ^ ■ / 

DIAMETER OF THE RIVET OR BOLT") ' - /' 

IS CONSIDERED NEGLIGIBLE. ' 



SECTION E-E 



V-^V I I' 







‘ SECTION. G-G- . ||U^..' 

r SECTION H-H 

NOTES: -. -• ••-•‘viV.:/;- •• • - • . 

' ‘ FOR WHICH DAMAGE IS NOT SHOWN* IN THE CROSS . ' 




WHICH DAMAGE IS* NOT SHOWN* IN THE CROSS . ' 

SECTION^ MAY BE DAMAGED^ INCH IN-EACH LEG.;: ' - - , ^ 

SHADED AREAS OF THE CROSS - 
SECTIONS. IS LISTED IN THE TABLE. . ^ • • - 1 - r': ' 

SlSh'.xxcl^n VARIOUS CROSS SECT IONS MAY 

^ dimensions AND THE l' ~ >1 ^ ■§ ' ■ ' 

FOR EACH MEMBER.. •- , • 

IN EACH SECTION, DO NOT EXCEED T» ,£ VALUES - - V. 1 . • 

table BELOW. THE DAMAGE IS ' fJ ' 

CONSIDERED NEGLIGIBLE. T- . . r ; ^ 


r-l h-A - 





MirrwJ! 
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NOTES- . . ^ . - ---^^,7-;/-=.” 4 

THE SUM OF HOLE DIAMETERS PERMITTED'AS 
- NEGLIGIBLE DAMAGE IN.THE VARIOUS SHADED 
r:- -REGIONS MUST NOT EXCEED THE.AMOUNT IN- 
INCHES INDICATED BY THE CIRCLED NUMBER.' 

THE DAMAGE TO* MEMBE RS AS SHOWN Tn THE 
' VARIOUS. SECTIONS IS NOT TO EXIST OVER' 

. , A TOTAL . LENGTH OF 2*: ALONG THE MEMBER 


mMwwmsBSBSsm^ 


ii liifiH Iff linWil ill'll 



















































RESTftiCTED 
AN 01-SM^ 


Section IV 


NICKS & DENTS NOT.' 
TO EXCEED IN '-'.: 
DEPTH A 14’’ IN r-v 
LENGTH ALLOWED 


SECTION J-J. ': \ . SECTION P-P 

Jr.';--' -: ' "'Xy ■■' ■- 

AREAS MUST NOT NICKS A DENTS NOT TO EX- 
<G^D J/B- EACH LEG. NO ?" .GEED. yW ,1N DEPTH AND 
ERMITTED TO STEP EXCEPT^ IN LENGTH ALLOWED. • 

IICKS& DENTS NOT \ 

EDING Vm in DEPTH, ^ . 




SECTIC^ 


figure,4-20—Buikhtad S-Ne^U^iblt Domoge (sheet 2 of 2).^'? 

•• '/ restricted.*^-:-, 










• * 7 ^ . . -.. 
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I Section IV 



M tHB-^AREA-THE-^UM^O r "" 
ITHE DIAMETERS OF ALL HOLES 
IN ANY PANEL SHOULD NOT 
EXCEED ■ 


T+E-^SUM-O F THE CROSS'. SECTION 
DAMAGE OF EACH ZEE SHOULD 
iNOT EXCEED )6' 


BLKD. 7 


IN THESE WEB AREAS THE 
SUM OF THE DIAMETERS OF 
ALL HOLES IN ANY PANEL • 
SHOULD NOT EXCEED ^ OF 
THE PANEL WDTH. 


NEGLIGIBLE DAMAGE TO ALL ’ • 
ANGLES EXCEPT AS NOTED ' 

includes: 

V TOTAL DAMAGE TO EDGE C 
EACH LEG: 

^ NICKS AhO DENTS NOT EX 
TENDING MORE THAN % 
ACROSS THE MEMBER. . , 


DAMAGE TO THESE MEMBERS IS LIMITED 
TO NICKS AND DENTS NOT MORE THAN 
Ha* IN DEPTH AND NOT MORE THAN J4* 
ACROSS THE MEMBER. 


BLKD. 6 


NOTE- , ; ^ 

WIDTH OF PANELS IS ' - 
MEASURED BETWEEN 
THE RIVET LINES OF 

adjacent stiffeners 


IN THESE WEB AREAS THE - 
SUM OF THE DIAMETERS OF 
ALL HOLES IN ANY PANEL : • 
SHOULD NOT EXCEED THE 
SPACE BETWEEN TWO VERT¬ 
ICAL STFFENERS BORDERING > 
THE PANEL. '' - ^ . r 
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Section IV 


DAMAGE TO INTERCOSTALS IS NOT TO EXCEED kb Z V- 
THE WIDTH OF THE INTERCOSTAL WIDTH AND NCTT LESS 
THAN 3 DIAMETERS APART.-^ 








’• "--s 


. A'* 

:-«r: • 




NEGLIGIBLE DAMAGE ALlCWED TO \ 
ANY ANGLE MEMBER INCLUDES^,’ 
IN.TCTTAL DAMAGE TO EDGE OF ' 
EACH LEG AND ^^IN. NICKS AND 
DENTS NOT EXTENDING ACROSS 
MORE THAN kj OF THE WIDTH OF 
THE MEMBER; ' -— - 








I '*"■* ' • f ' 

'—IN WEB AREAS THE SUM OF^’ir/^: 
THE DIAMETERS OF ALL HOLES^i^ 
IN ANY. RANEL IS NOT TO EXCEED 

note;- 

A PANEL IS CONSIDEREb'TO K 
ANY. WEB AREA BOUNDED BY T'AO*^ 
ADJACENT ANGLE STIFFENERS. 
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Section IV 


. NOTES;,.vL->--.n-^CT:i^= 

THIS REPAIR IS DESIGNED 
-- TO PICK UP EXlSTING' -i 
'T . ; RIVEJ^ WDLES^. rt 

O PENPTES 'AN442A06 RIVETS 

l^RIM OAMACCb AREA TO 
MAINTAIN I* RIVET SPACING: 


^1 






125 24ST AL. ALLOY : 
SHEET INSERT > ' 


, • V ' * T V ' ^ • • 


— INSERT ANCLE TO BE " ' 
EQUIVALENT TO n’ J-'Vr 
DAMAGED ANCLE 

■■'’^^flLE’-TO FIt'raDIUS 
' 2^/ (see SEcrioN avO 

' >-091 24ST \C ALLOY . 

SHEET INSERT' 
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LIMIT OF CUTBACK FOR ^ PLATE 



~ r r ■ -' •' ^EXISTING ZINCt''-- 

-:-T; ' 'T* . FCHROMATE TAPE 

—091 ANGLE INSERT < Ti ■ _ •• / - 

SIMILAR TO ORIGINA - J ' ^ ^ - 

ANGLE. - - 







•0«24ST.AL. ALLOY 
SHEET SPLICE ANGLE ^ 

marine GLUE & FABRIC OR 
equivalent FOR WATER SEAL* 








064 a4ST AL ALLOY 
SHEET FILLERS • 


.125 24ST AL.ALLOY- 
SHEET.SPLICE PLATES' 


m. 






'"kk. 


BULKHEAD WEB- 


HULL BOTTOM SKIN- 


typical’edge 






SECTION A-A 


notes:<l;;:;, 

■ CLEAN UP DAMAGED AREA TO PROVIDE 
;, PROPER WIDTH FOR RIVET SPACING 
PICK UP ORIGINAL RIVET PATTERN 
WHERE POSSIBLE . . . t-. . _ 

- • DENOTES AN442D8 RIVETS ■ 

O DENOTES AN442AD6 RIVETS ,. 

FOR REWUR OF BULKHEAD WEB AND ' 
HULL SKIN SEE FIG. 4 -6 : . 




•' -•" “i . *;r 1 • 7-' • 


f’ » - • . . T— > 
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Section IV 


24S T AL AO PY— 
SHEET ANGLE TO RERACE , 
DAMAGED BEAD. PLACE 
APPROXIMATELY AT LOCATION 
OF DAMAGED BEAD « ,• 

- • 

H TYPICAL RIVET . ' 
P 'kT EDGE' DISTANCE 


CLEAN UP DAMAGED 
AREA TO PROVIDE 
r- PROPER WIDTH FOR ' 

y - ha rivet spacing- 


7 ' - i*V . .r ’ - ^ 






• ■* 








typical rivet SP>dNG 



. D64 24 ST 
AL ALLOY SHEET 


. .OSlKT^axVe 24ST 
AL ALIOY SHEET ANGLE 


091 24ST AL ALLOY SHEET 

'■■:•'• V •>>.:<*i'"' 

. .05i*T®*iK24ST w'* 

^ ALLOY SHEET AWLE ...v.,' ^ 

/ * .125 24ST ii ALLOY SHEET • •• 

/ FILE, TO FIT RADIUS 







SECTION 


• V" ■' NOTrs:*'*- 




NOTEs;.'”^',.. '■ 
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, ■ . - 6.2 EXTEND SPLICE PLATES 

PICI^ UP ^4|JtVi ANCLE AND ANGLES AS SHOWN 
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. 4 AN442-AD6 RIVETS I , TO BE AN 442D8 A^ 
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NOT E S:. r 

•^-DENOTES AN442AD5--^Iv ’ 
RIVETS. - . .- - -. V ■ 

O DENOTES AN442AD6 RIVETS 
ALL MATERIAL .072 24ST. 
ALUMINUM ALLOY ^ . 

• FOR PATCHING OF HULtV;‘ " 
SKIN L BULKHEAD WEB V- 
SEE FIGURE .4-• 
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ALLOYSHEETr ^ •> 

V - . - “ . SECTION A-A^ 

notes:. 

': ■'!. ' O DENOTES AN442 AO 6 RIVEtS^^ 


notes: 


' 2. . TRIMCLIT OUTAREATO MAINTAIN ,. ^ 
■■ .^6 RIVET SPACING. 1 











































EXTRUDED TEE SECTION OR 
EQUIVALENT INSERT EXCEPT LIPS 
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ALLOY SHEET 
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<051 24STAL. *3 
ALLOY SHEET fA 
INSERT - ^ 


typical rivet 

. spacing ■ ; 

TYPICAL RIVET / 

EDGE DISTANCE . K 

.064 24ST. AL.:^-i':3.T; 

' ALLOY SHEET5-;.S?^!';\ 

- . A'," • 


G9I 24ST.AL. ALLOY’sheet 






NOTES: 




.051 24ST AL. 
ALLOY SHEET 
INSERT 


O DENOTES AN442AD6 RIVETS; ' - ’ ' 

TRIM DAMAGED AREA TO MAINTAIN -I ai 

RIVET SPACING. . i . ii 17w ' 

SEE FIGURE 4-S FOR DETAILS OF - - - . RLE TO RT RADlT 

SPLICING BULKHEAD WEB. - :K*.' ' v Tlr • 

REPAIR DAMAGED MEMBERS ON OPPOSITE;.:. .'KTJI 
SIDE OF THE BULKHEAD WEB IN ' WEB INSERT 

SIMILAR MANNER. . BULKHEAD WEB 


SIMILAR MANNER. 




^WEB PATCH 
PLATE _ 

SECtloN A-A 


' 2 f 













JNCH DIA. DAMAGE ALLOWED IN THIS PANEL'IF NOT 
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^•.091 KEEL CAP REINF." : 

SECTION B*B 

... 


• ■'••' '.1 ■• .■■'} *. '•“• 
*.•;: 'f:\ : 

;05l REINF.’ 

: PLATE • :> T 


:FOR WEB repair; SEE FIC.4-6-C't''-^V=- 


,4 MINiMLfM 


RIVET EDGE 


DISTANCE 






I^ELSOnTinSERT^'^^^;^^ 

-C ' ■ X-051 splice Angle ^ 










. A040 plating INSERT| 

> ; SKT^N aA 

O DENOTES. AN456AD6 RIVETS EXCEPT AS NOTED 

• denotes AN442Ap6 RiyETS.;5^'>:>-r\.i^^^ 

UpE MARi'NE GLUE i FABRIC OR'EQUIVALENT>0 MAI^ SKIN' 
PICK*UP EXISTING RIVET HOLES WHERE POSSIBLE 
THIS. REPAIR IS DESIGNED FOR THE KEELSON BETWEEN STA 
ALt REPAIR MATERIAL IS 24ST AL. ALLOYV’v'* • > >’ 


►f.FOR SKIN RATCH RiVEX^- 

: pattern ^.TRIMMING.ft 

OF DAMAGED SKIN>>K:-ff 
SEE FIGURE 4-6. 
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-ALLOWED BETWEEN- 
^RIVETS ONLY ' - ^ 

SECTldN^lA^=iC; 




“1^ 


SECTION D-D 


SECTION B-B 


SECTION C-C 


THE SUM'OF HOLE blAME-' V- 

TERS IN WEB IN THIS _ L 

AREA MAY BE J/4 OF THEC*' 
PANEL WIDTH MEASURED ^ ^ 
BETWEEN HORIZONTAU;- '-t ^ 
RIVETS. 

THE SUM OF HOLE DIAMETERS — 
INAPANEL MUST NOT EXCEED 1 
'3V 



(ATERTIGHT AREA- 


‘NO DAMAGE 'allowed - 
TO WEB. IN THIS AREA 
EXCEPT NICKS AND-" 
DENTS NOT AFFECTING 
WATERTIGHTNESS. ' 

'S-SHEAR WEB .^vT*. . 


7“'NO DAMAGE ALLOWE'D 'V 

'I.. TD I r\wrD wrcri 


wo '^'nlkiAr r ■ no damage ALLOWE^¥’sf 'j- 

TO HYDROPRESSED web ■ 4To ‘ 4 3 - sTo* lower, -A^CLES^ 

SFa'^I^'LOOKING INBOARD ^ ^ : “ ^ 

WATERTIGHTNESS.v , !_. H. SIDE - :•, / 


l damage to-this ——- 
allowed ' ' 

ONLY BETWEEN RIVETS. 


^ - between ST^,4.3&5.6 

li—r| 'beTV^N STA.'4/2& 4,3 





• '* * B • . • *■• V - * 


SECTION G-G 




■ • u:-! 's^ 


SECTION F-F- 


SECTION 


notes: . ■ - V 

IN SECTION ;EWS SHADEdi- > 
AREAS SHOW ALL NEGLIGIBLE 
DAMAGE ALLOWED IN ADDITION 
TO '/iz NICKS AND DENTS NOT 

EXCEEDING* V**LONG.AND ATrt?- 

. LEAST r APART. 

ALL NICKS. HOLES AND .^ 
DAMAGED AREAS MUST'’T'v^ 
BE FI LED SMOOTH:* -.s. 

■' • :•• •V.i-**'■•..>-•• - 




ix ^*®“*’* ^34-^oin VirAeef Well Encfosure-Neg/ig/b/e DbmoiiV'v^ . " 

RESTRICTED -- 
















Section IV 


RESTRICTED 
AN 01-5M-3 


TRIM CUT OUT_ 

AREA TO MAIN-' 
TAIN It bolt ■ 
SPACING.- 


.187 24ST AL. ALLOY SHEET 

v'i' r. 

T-, • ■ "-f 

t’ L^shear web .. ! “ 


SECTION A-A 


ST A. 4.0 


STA. 6.0 


I 


187 24ST All' alLoY SHEET 
' HLLER PLATE ^ ; 

' 187 24ST AL.aLlOV SHEET 




DISTANCE- V 








■ i'* 




notes: ■ 

INDICATES AN^ STEEL BOLTS. AND AN365 NUTS 

FOR REPAIR OF SHE AR WEB, 

SEE FIGURE 4-6. . : , : -k K' 

•USE MARINE GLUE AND FABRIC. . - , j “ 
TO MARE WATERTIGHT SHEAR 
WEB REPAIR. - 

BOLT SfiftCING TO ,BE STAGGERro 
REAM HOLES ',2500 AOOOS '- C-y^Vn:.: 
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MIN. TYPICAL BOLT > 
EDGE DISTANCE V 


^Q7 

ALLOY -SHEET^^p^=r- 

.091 24ST AL. ' •- 

alloy sheet . 

i^NGLE.j- 

^siECTIONA:A 


M&7 '24ST AL; ' 

ALLOY SHEET 

FILE TO FIT RADIUS. . 

;* v V.,-:. 

091 i4sf All. '^-v; ^ 

ALLOY SHEET INSERTS 


ALLOY SHEET-':^^ 




187 24ST AL.' 
ALLOY SHEET..; -. 
FILE TO FITr. " 
RADIUS. 


•REPLACEMENT 
^7.»l| 24 STAL.aLlOY 


FOR-REPAIR 
OF>EB SEE . V- - 
FIGURE 4-6'v/^v V'-; 


DENOTES AN4 STEEL BOLTS 
AN365-428 NUTS & AL i- ' 
INSULATING WASHERS: 

REAM ^'ilt WLES .25b±0iC^ 
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AIRFILANE 


DAMAGED AREA 


NOTES 


© DENOTES AN3 TYPE BOLTS.Vv’ 
ALL-REPAIR MATERIAL TO BE : 
24ST. AL. ALLOY SHEET;.- ' ' 
MINIMUM EDGE DISTANCE FOR 
„AN3 BOLTS V ^ 

. PICKUPEXISTING BoLt HOLES' 
WHERE POSSIBLE. . . 

TRIM CUTOUT AREA TO ' 
MAINTAIN ^"BOLT SRACING. .. ' 

REAM BOLT HOLES'.19004^0005 r.-- 

- ■- -• . ?--3- 

Tr-.'Vl ^ 

TYPICAL EDGE ’ ■ - 


125 FILLERS 






'Zz^0N 


125 FILLERS . 


. r J' /L^i 




* . 


DISTANCE 


If. 

hh 


091 SHEET ANGLE 
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BOLT SPACING 


^ 1 
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.187 24ST AL. ALLOY SHEET 
riLE TO riT RADIUS. 

\ ^.156 24ST AL, ALLOY; 

\ \ SHEET INSERT.. 



24ST AL. ALLOY |.064 24ST AL Ari nv 
SHEET SKIN TILLER I SHEET FILLER 


JHESE RIVETS TO BE' • 
z I, AN 442AD6 . ; 

/pSKIN SPLtCE PLATE.>OR ' ^ 

J -1 pHULL bottom’ skin 


091 24ST AL. ALLOY 
SHEET ANGLE . 

EDGE DISTANCE FOR tJ- ' - 
® RIVETS /; , : 

v" *•' ' 

\ 'c'.' 

.p64_S4ST ALi ALLOY VhEET ANCLEVi;.;. 

FOR'details OF WEB OR. ■ - ' '■ 

-SKIN SPLICE RIVET “ v '. -Y'; 


' rSHEA^^^WEB^ 


SEE 


Y' or 


DRIVE TWO 
AN 456AD6 RIVETS 
ON BOTH SIDES OF 
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Seciton V 

Porpgraphs ^1 to 5-19 



SECTION V 
AUGHTI N^GEAR 




5-1. GENERAL. 

(See figure 5-1.) 

5-2. Tlie PBY-5A and PBY-6A airplanes are equipped 
with dual alighting gears. The stepped hull bottom and 
retractable wing tip floats provic'e a means for alighting 
on water, while the retractable tricycle type landing 
gear provides a means for making ground landings. 
TTie PBY-5 airplanes are not equipped for ground 
landings. 

5-3. The wing tip floats are supported by the float 
drag panels and are extended and retracted by the float 
struts and their retracting mechanism. The float braces 
and drag panels retract into recesses in the under side 
of the ends of the wing, and the floats, when retracted, 
form the wing tips. 

5-4. 7Tie main wheels and their retracting mechanisms 
are retracted into recesses in the hull’s sides when the 
airplane is in flight, and during all water operations. 
The nose wheel and its retracting mechanism are re- 
traaed into the nose wheel enclosure when the air¬ 
plane is in flight, and during all water operations. 

5-5. MAIN LANDING GEAR. 

GENERAL. Each main landing gear consists of 
inch 10-ply smooth contour tire, a Goodyear wheel 
ind watertight brake assembly, a shock strut including 
oleo, scissors and axle, a hydraulic retracting mechan¬ 
ism, and a strut assembly. 

5*7. The strut assembly consists of two pairs of chrome- 
moly ’’vee” struts forming a parallelogram linkage 
from the oleo to the hull fittings and a chrome-moly 
main strut from the oleo to the upper inner portion of 
the wheel well. The main strut is broken near its cen- 
ter so that it may fold inward during retraction. 

5-fi. NEGLIGIBLE DAMAGE. Smoothed out nicks 
and dents not exceeding 1/32 inch in depth and Ve inch 
in length and spaced at least 1 Va inches apart may be 
considered negligible in all members of the main land¬ 
ing gear. All nicks and dents must be smoothed out 
to eliminate sharp comers so that stress concentrations 
will not be built up. 


5-9. DAMAGE REPAIRABLE BY PATCHING, IN, 
SERTION OR REPLACEMENT. Because of the 


high loads imposed on the landing gear assemblies 
during take-off and landing, and the consequent ne¬ 
cessity of keeping all units in perfect working order, no 
repairs can safely be made anywhere in the landing 
gear system. Instead, all damaged parts, with the ex¬ 
ception of those whose injuries are defined as neglig;- 


shall be 


replaced. 


Damage to the primary structure of the landing 
jear necessitates close inspection of the supporting 
structure for secondary damage. Periodic inspection 


shall be made also for slight defects in struts, fittings, 
bolts and especially welded joints. Any small weakness 
may easily become aggravated to the point of endan¬ 
gering the operation of the system. To avoid this haz¬ 
ard, all faulty parts must be replaced as soon as it has 
been determined that the damage cannot be classed as 
negligible. 

' 5-11. Scratches of any kind on the machined strut are 
not negligible and should be carefully polished, first 
with a fine emery cloth and then with crocus cloth. If 
there arc deep scratches nith burrs, the burrs should be 
removed with a fine mill file and the scratches should be 
polished. 

5-12. NOSE LANDING GEAR. 

5-13. GENERAL. 7*he nose landing gear consists of a 
single 30 inch, 8-ply smooth contour tail wheel type 
tire, wheel and axle, a shock strut, a fork extending 
from the axle to the shock strut, a shimmy damper, a 
hydraulic retracting mechanism, and a strut asembly. 
5-14. The strut assembly consists of a pair of chrome- 
moly cross tubes bolted to the top of the oleo strut. 
The outer ends of the cross tube fit into pivot bear¬ 
ings installed on the double keels. The lower end of 
the oli^o strut is braced by two diagonal chrome-moly 
struts whose upper ends attach to the outer ends of the 
cross tubes, lite cross tubes serve' as the axis of r»- 
tation when the nose wheel is retracted or extended. 

5-15. NEGLIGIBLE DAMAGE. The only negligible 
damage that may be allowed to the members of the 
nose landing gear are as follows: 

The torque tube may have smoothed out nicks and 
dents not exceeding 1/16 inch in depth provided 
damage is at least three inches from oleo strut at¬ 
taching fitting. There is no restriction on the number 
or length of these nicks and dents but no other type 
of damage permitted. 

The diagonal struts may have smoothed out nicks 
and dents not exceeding 1/32 inch in depth with no 
restriction on their length. 

5-16. Smoothed out nicks and dents not exceeding 
l/l6 inch in depth and ^s inch in length and spaced 
at least one inch apart may be considered negligible in 
the nose wheel fork. No other damage is considered 
negligible. 

5-17. DAMAGE REPAIRABLE BY PATCHING, IN- 
SERTION OR REPLACEMENT. Refer to paragraph 
5-9 above. 

5-18. FLOATS. 

_5-19- G ENERAL. Ea ch float struc ture is of a stressed 
skin, all metal aluminum alloy construction, consisting 
of six transverse frames and bulkheads, and longi¬ 
tudinal stringers. Each float contains thr^ watertight 
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Section V 


1/s ALLOWABLE 
CLEANED UP 
DAMAGE 



SECTION E-E 




l/e ALLOWABLE 
CLEANED UP DAMAGE 
ON ALL ANGLES 


SECTION F F 


SEE NOTES 


■ALLOWABLE 

I DAMAGE PROVIDED 

J -j 1 u WATERTIGHTNESS 
JM® IS NOT DESTROYED 

SECTION D-D 

SMOOTHED OUT DAMAGE -- 

MAY BE CONSIDERED X 

NEGLIGIBLE 

WATERTIGHT AREA 
NO HOLES PERMITTED 
UNLESS PATCHED ^ 

^SEC NOTES 


ENTIRE UPPER 
FLANGE OF ANY 
STRINGER MAY 
BE DAMAGED 


SECTION C*C 


|ALLOV.>BLE 
^DAMAGE TO 
IVERT. LEG OF 
KEEL 



SEE NOTES 


SECTION B'B 

“SEE NOTES 


.SMOOTHED OUT NICKS 
JaND scratches. NOT TO 
^EXCEED 1/32 DEPTH. 


HOLES PERMITTED IN BLK*D 
•WEB NON-WATERTIGHT 
AREA. TOTAL AREA OF 
TRIMMED" HOLES NOT TO 
EXCEED AREA OF 3 DIAM. 


NOTES'. 

NO DAMAGE PERMITTED TO WEB 
EXCEPT FOR SMOOTH DENTS FREE 
FROM CRACKS, SCORING OR ABRASIONS 
AND NOT EXCEEDING l/e IN DEPTH 
WATERTIGHTNESS MUST BE PRESERVED 


■“/tK . (ALLOWABLE DAMAGE 

iyj l PROVIDED WATERTIGHTNESS 

NOT DESTROYED 


SECTION A'A 


NO NEGLIGIBLE DAMAGE PERMITTED 
ON DRAG PANEL FITTING. EXCEPT 
1/32 DEPTH 


Figure S-2^F/oaf^Ne9!igible Damage 
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072 24 ST AL ALXOV 
SRLLCE^ELAXES__ 


/T 


.0 40 24 ST AL ALUTf 
SKIN PATCH 




V 


WATER SEAL WITH MARINE 
GLUE AND FABRIC BETWEEN 
SPLICE PLATE ON OUTSIDE 
OF KEEL AND BE.TWEEN SWN 
AND PATCH PL^TE. 

O DENOTES AN44 2A05 RIVETS 
• DENOTES AN442AD6 RfVETs' 








RIVET plug fori 
WATER TIGHT- J 


RADIUS 
















■//ms. 


iWI 








ORIGINAL—' 

SKIN 


.040 24 ST ALt-A 

AL FILLERS 

^.064 24ST AL.AL. 
KEEL INSERT ANGLES 


PLUG ENDS WITH 
ALUMINUM PLUG ^ 


SECTION A A 




.064 24 ST. AL. 

al.spuce plate 


Figure 5-3-Fleat Keel Repoir 
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T-R^M.GUT -GAW;a;GEE 

AREA APPROX. AS 
SHOWN.-v' 


13 •‘-i.- 

5 "V'-^ ^ 


NOTES: 

0 DENOTES AN456AD5 RIVETS. 
^ O denotes AN456AD6 RIVETS. 
Ol pick up EXISTING RIVETS 
WHEREVER POSSIBLE. 
WATERSEAL ALL SEAMS WITH 
MARINE GLUE AND FABRIC. 

^ 5/16 EDGE DISTANCE FOR 

ALL RIVETS. 


.040 SPLICE PLATE- 

24ST AL.ALLOY SHEET. 








o <=> 




s24,''-^, .> 


v®' "" 


o o 


^ - ■*c:^Sco> 




® ■ '.■® ® 

0 r; - . 


.072 SPLICE ANGLE 
24ST AL.ALLOY SHEET. 


^ O 


52> FINISHED REPAIR 

A looking outbid. 


'PLUG ENDS WITH 2S 
AL.PLUGS $ PACK 
WITH MARINE GLUE. 


SECTION A-A 


Figure S-^—Float Chine Repair 
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compartments, wKicIi are ventedlsy’tuKng intVthe dra^ 
panel. The vent lines should be kept unobstructed at 

* 1 dtnes to prevent possifal£^^imng ^^Tl^^ft^?^lM»r- 
le to difference of pressure within the float and the 
atmosphere at high altitude. 

5.20. To give access to the interior of the float for 
periodic inspection or repair, five doors are provided 
on the upper surfaces of the float. These doors are a 
structural part of the float and must be securely fast- 
ened to the deck with screws to prevent possible buck, 
ling of the float skin and leakage of water into the 
watertight compartments of the float. 

5-21. NEGLIGIBLE DAMAGE. Dents in the float 
plating, located at least two inches from structural mem¬ 
bers su^ as stringers, frames or bulkheads, need not 
be repaired if they are free from sharply defined edges, 
scoring or abrasions. A smooth dent not exceeding 
a depth of % inches, and extending over an area not 
including a structural member would be regarded as 
negligible. Under no circumstances can plating damage 
which results in injury to stringers, be considered neg. 
ligible. For negligible damage to bulkheads, beltframes, 
stringers and other structural members refer to fic. 
ure 5.2. ^ 


5-22. DAMAGE REPAIRABLE BY PATCHING 
AND INSERTION. Repairs accomplished by patch¬ 
ing restore strength or water tightness or both to a 
member when the damage is not extensive enough to 

* rrant insert^ a filler or replacing with a new mem- 
■. An insertion repair is necessary when the original 
member has been cut through to remove the damage 
and consists of a matching section, inserted to fill the 
gap and secured in place by splice plates or angles. 

5-23. Cracks, scores and dents in the float plating may 
be repaired by patching, provided the damaged area 
can be restored to shape or cut away and effectively re¬ 
paired. The distorted plating must first be restored to 
shape using a mallet and wooden backing block; It is 
imperative that after this operation the structure in the 
vidnity be examined since straightening may have 
caused cracks to develop or rivets to be strained. 

5-24. Cracks should have a Yb inch diameter hole 
drilled at each extremity to prevent further extension. 
The patch plate must be prepared from material of 
the same gage, or the next heavier gage, and specifica- 
don as the plate being repaired. Where possible, the 
repair patch plate should be fitted on the outside of 
the hull, especially when the plating is badly cracked, 
since this will minimixe possible corrosion. To insure 
water rightness use marine glue and fabric, zinc chro- 
mate Upc, or 1/64 synthetic rubber sheet between the 
patch plate and float plating before riveting. See figure 
4-6 for typical impair. For typical stringer repair refer 
to figure 4-9. 

^25. A damaged keel can be repaired by cutting out 
damaged portion and inserting-a new piecc-of-the 
Ke size, gage and spedficarion as the damaged part. 

’f a keel extrusion is not available for insertion an 


equt^ent bent up secrion as shown in Section Vill 
may be substituted. Refer to figure 5-3 for typical keel 

5-26. A damaged chine angle or plate can be repaired 
by cutting out the damaged portion and splicing across 
* pl«ce of the same size, gage and specification as 
the chine angle. The next heavier gage may be used 
but under no circumstances should a lighter gage be 
used. The adjacent shell plating should be restored to 
shape and any damage to stringers, frames and bulk- 
heads must be repaired. The existing rivet holes in the 
plates can be used; distorted rivet holes may be drilled 
out for the next larger size rivet. In order to insure 
water tightness, insertion pieces, butt-straps and plating 
must be separated by marine glue and fabric, zinc 
chromate tape, or 1/64 synthetic rubber sheet before 
riveting. A typical chine repair is shown in figure 5-4. 

5-27. DAMAGE REPAIRABLE BY REPLACEMENT. 
Damage to certain short sections of structure or parts 
such as drag panel attaching fitrings or strut fittings 
whose shape makes them difficult to repair will necessi- 
tate their replacement. It is more economical to replace 
memt^rs in cases where the total amount of time and 
material used to repair the member is equal or greater 
than the amount used to replace the member. 

5-28. DRAG PANEL. 

5-29. GENERAL. The drag panel is the main load 
carrying structural member of the float bracing strue. 
ture. It is of aluminum alloy construction and is de- 
signed to carry the drag and vertical loads imposed 
upon it by the float. The two vertical and four diagonal 
channel shaped beams are the main load carrying mem¬ 
bers and are stiffened and tied together by means of 
transverse and vertical ribs and the panel skin. The low- 
er 2/3 of the drag panel must be kept water tight at 
all rimes as it is constantly submitted to water spray 
during all water operations of the airplane. 

5-30. NEGLIGIBLE DAMAGE. (See figure 5-5.) 
Holes in the skin or in the main structural channels 
of the drag panel which are classified as negligible must 
^*11 between ribs and stiffeners. If the damage extends 
across the internal structure it must be repaired. 

5-31. Cracks in the shaded portion of the drag panel 
skin which do not exceed eight inches in length and 
have been stop drilled and which fall between ribs and 
stiffeners may be considered negligible. 

5-32. All cracks and holes in the watertight portion of 
the drag panel which may be considered negligible 
should be temporarily patched with a doped fabric 
patch in order to prevent corrosion when subjected to 
water spray. The portion of the drag panel which lies 
below the upper skin splice is watertight. 

5-33- DAMAGE REPAIRABLE BY PATCHING, IN- 
SERTION OR REPLACEMENT. (See figure 5-6.) 
Repair to-the main s tructural b eams-ef-the-float drag r 
pane! may be made by inserting a channel shaped splice 
across the damaged area, over.lapping the damaged 
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■Mi'TYPJCAL 
MINIMUM 

i 


u jSinTmuiJ'" section A A 


HOLES IN SHADED AREAS SPACED NOT 
CLOSER THAW TWO DIAMETERS ARE 
CLASSED AS NEGLIGIBLE DAMAGE 



TYPICAL NEGLIGIBLE DAMAGE FOR 
ALL RIBS AND STIFFENERS IN THE 
DRAG PANEL EXCEPT THOSE IN THE 
UNSHADED PORTION 


l«’MAx. 


.r « a A*MIN.. 

SEE DETAIL *C*- /i. / 

FOR THIS MEMBER | •**'' '/^ ^ ‘’*4 


SEC DETAIL ’A* I 
FOR THIS MCMBERn 


NON-STRUCTURAL- lOOT. 
DAMAGE ALLOWED 

SEE DETAIL- X * 

FOR THIS member 


InO NEGLIGIBLE 
DAMAGE PERMITTED 
IN THIS MEMBER. 

UPPER SKIN SPLICE- 
WATER TIGHTNESS 
NOT REQUIRED ABOVE 
THIS SPLICE. 


SMN DAMAGE IN SHADED AREAS MUST BE 
LARGER THAN B INCHES 
IN DIAMETER AND NOT LESS THAN V> DIAMETER 

the skin below the UPPER 

MUST BE fWTCHEO WITH A SUIT^LE 
^TER TIGHT SKIN PATCH. THIS PATCH MAY BE IN 
the FORM OF A DOPED FABRIC PATCH. HOLES 
ABOVE the water TIGHT AREA NEED NOT BE 
PATCHED, HOWEVER, IT IS ApviSABLE TO PATCH THE 
LARGER ONES. SKIN DAMAGE AS SHOWN MERE IS 
APPLICABLE TO BOTH SIDES OF THE DRAG PANEL 



figure 5-5—f/oaf Drag Pane/-Neg//g/Me Domogo 
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FILLERS gage 
AS REQUIRED^ 
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Figure 5’6-^Ftoat Drag Panel Repair 
RESTRICTED 


24ST AL ALLOY 
PATCH PLATE 
SAME GAGE AS 
EXISTING SKIN. 


PLATING SHOWN CUTS 
AWAY FOR CLARITY. 


TRIM OUT DAMAGED 
AREA AS SHOWN. 


24ST AL ALLOY 
SPLICE CHANNEL 
SAME GAGE AS 
DAMAGED CHANNEL. 


MOTES- 

D DENOTES AN442AD3 RIVETS. 

J> DENOTES AN442ADS RIVETS. 

EDGE DISTANCE FOR ALL 
AN442AD3 RIVETS.'/4 INCH. 

EDGE DISTANCE FOR ALL 
AN442ADS RIVETS 5/16 INCH. 

IT IS PERMISSIBLE TO USE 
CHERRY RIVETS THRU^OUTSIDE 
PATCH PLATE IF NECESSARY 
rvrPDT TWniJ r.HANNEL. 
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Section V 
Paragraphs 5>34 to 5-40 



Figure 5-7—P/ool Strvfs-Negfig/Jb/e DamogB 


beam far enough to pick up a minimum of three rivets. 
The splice channel may be bent up from the next 
heavier gage aluminum alloy sheet. 

5-34. The skin patch over the damaged area may be 
made from the same gage sheet as the original skin. 
In the watertight area of the drag panel (that portion 
below the upper skin splice) place marine glue and 
fabric, zinc chromate tape, or 1/64 synthetic rubber 
sheet between the original skin and the patch in order 
to preserve the watertightness. 

5-35. Damage to certain short members such as the 
rib angles and parts such as the wing fittings and the 
float fittings whose shape makes them difficult to repair 
will necessitate their replacement. 

5-36. STRUTS. 

5-37. GENERAL. The float retraction and extension 
mechanism linkage consists of the upper and lower 
"vee” struts and the "U” strut. The upper and lower 
"vec** struts are of welded chrome-moly steel construc¬ 
tion and the **U** strut is an aluminum alloy extrusion 


5-38. NEGLIGIBLE DAMAGE. (See figure 5-7.) 
Negligible damage to the float struts may take the form 
of nicks a maximum of 1/32 inch deep and dents a 
maximum of 1/16 inch in depth* 

5-39. Minor bowing of the struts may be considered 
negligible if it falls within the following limits: member 
T, % inch, member U, ^4 inch, member M, 1/16 inch, 
member N, inch, and member R, no bowing per¬ 
mitted. The bowing in these members may be in any 
direction as long as it does not interfere with the re¬ 
traction and extension of the floats. No other damage 
to the float struts may be considered negligible other 
than that listed above. 

5-40. DAMAGE REPAIRABLE BY PATCHING, IN¬ 
SERTION OR REPLACEMENT. (See figure 5-8.) 
Damage to the upper and lower ”vee** struu may be 
repaired in the following manner provided the dam¬ 
aged area is not closer than five inches to a fitting: 

Clean up damaged area and stop drill the extremi¬ 
ties of any cracks with a Vt inch diameter drill. 


L 


with fittings attached at its ends. The struu. not .pnIjL 
serve as the mechanical linkage but also carry some of 
the drag and vertical float loads. 


-Eorm a patch-tp-che sh a pe of th e member to he re^ 


paired. Patch must be scarfed on a 30 degree angle and 
the closest edge of the scarf to the damaged area must 
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Section V 
Porogroph s 5-41 to 5-42 


not be less than two inches. Gage of the patch material 
must be the same- gage-at-the-damag ed"m i»rn ber ~ o r‘thc~ ~ 
nein heavier gag^. ^ 

‘ Pack wet asbestos around the tube as close to the 
patch as possible in order to keep the member from 
warping during the welding process. 

Arc weld the patch in place. 


5-41. Using the above method of repairing the struts 
^liminateS^hg^lSeceMicy-oPhcatnreatiri g the struts after 
welding. 

5-42. Since the ”U” strut is the main member of the 
float retracting and extending mechanism and because 
of its shape it is advisable to replace it whenever it has 
been damaged. 
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SECT ION VJ__ 

ENGINE SECTT^ 


6-1. GENERAL. 

(See figure 6-1.) 

6-2. Each nacelle consists of four sections: an engine 
cowling section, a nacelle cowling section, oil tank sec¬ 
tion, and an oil tank support section. The engine cowl¬ 
ing section is made up of the nose cowl, the wrap cowT, 
the cowl flaps and the engine cowl former ring which 
supports the cowl flaps. The nacelle cowl section is 
made up of a short wrap cowl and two cowl panels, and 
forms the fairing for the engine accessory bay which 
contains the engine mount. The oil tank section con¬ 
sists of the oil tank and four cowl panels which com¬ 
plete the fairing between the top of the tank and the 
wing and the bottom of the tank and the wing. The oil 
tank support structure forms the aft part of the nacelle 
and carries the engine loads to the wing. This portion 
- of the nacelle is discussed under Section II, Wing. 

6-3. OIL TANK. 

6-4. GENERAL. The oil tank assembly is a structural 
part of the nacelle to which the tubular engine mount 
is attached. The top and bottom of the tank is formed 
to the contour of the nacelle proper. The forward face 
of the tank and the side cowl formers constitute the 
firewall. 

6-3. The tank structure consists of pressed sheet baflies 
supported by extruded angle stiffeners to which the flat 
sheet side walls are attached. Fittings are provided at 
each comer of the forward face for the attachment of 
the engine mount. Extruded angles are riveted to the 
aft sides of the tank for attachment of the tank to the 
wing nacelle structure. Flanges are also provided at 
the top and bottom contoured portions of the tank for 
attachment to the wing nacelle fairing. 

Note 

The power plant must be removed from the 
oil tank before any repairs are made to the 
tank. 

6*6. NEGLIGIBLE DAMAGE. (See figure 6-2.) No 
damage is permitted the rear side flanges which fasten 
the oil tank to the nacelle structure on the wing. No 
damage is permitted to the oil tank sheet except smooch 
dents not more than 1/16 inch deep provided there is 
no indication of cracking. 

6-7. The outer legs of the longerons (triangular shaped 
members at the outer corners of the tank w'hich extend 
from the front to the rear of the tank and enclose the 
engine mount fittings at their forward end) may be 
damaged as much as two inches deep providing there 
is no damage to the engine mount fitting or reinforcing 
plate. The depth of the" damage is measured after trim¬ 
ming the damaged area to smooth the edges. 

.6-6. Cracks, nicks or gouges up to '/i inch in length are 


permitted around the beaded lightening holes and in 
the lower flange of the bottom beams. Cracks must be 
stop drilled and nicks and gouges must be smoothed 
out. No damage is permitted to the upper flange of 
the beam. 

6-9. Holes up to two inches in diameter may be per¬ 
mitted to exist in the web of the internal stiffeners pro¬ 
vided there is at least Vi inch of metal between the 
holes and the edge of the stiffener and the holes are 
at least one diameter apart. Cracks, nicks or gouges V* 
inch long are permitted in the flanges of the stiffeners 
and in the legs of the angle and zee stiffeners. All 
cracks must be stop drilled and nicks and gouges must 
be smoothed out. 

6-10.'The front flange of the oil tank proper may be 
damaged not to exceed a depth of V 4 inch. Cracks, 
nicks . or gouges must be stop drilled, routed or 
smoothed out. 

6-11. Damage up to V 4 inch deep is permitted in the 
top and bottom rear flanges provided not more than 
half the screw holes are damaged and there are no 
more than two adjacent screw holes in any one group 
damaged. Cracks must he stop drilled and nicks and 
gouges must be smoothed out. 

Nofe 

All holes in the fire wall must be repaired, re¬ 
gardless of size, to retain the fireproofing 
function of the part. 

6-12. DAMAGE REPAIRABLE BY PATCHING OR 
INSERTION. Repairs accomplished by patching re¬ 
store strength to a member when the damage is not 
extensive enough to warrant inserting a filler or re¬ 
placing with a new member. An insertion repair is 
necessary when the original member has been cut 
through to remove the damage and consists of a 
matching section, inserted to fill the gap, secured in 
place by splice plates or angles. Repairs to the oil tank 
accomplished by patching or insertion are described 
by means of figures 6-3, 6-4, 6-5 and 6-6. 

6-13. Since access to the inner structure of the oil tank 
is rather limited, a careful investigation of the damage 
should be made in order to ascertain whether or not 
the damage may be classified as negligible. Refer to the 
preceding paragraph for types of negligible damage. 
6-14. The fire wall webbing, which is attached to the 
forward edges of the oil tank, may be patched as shown 
in figure 4-6 except that no water seal is necessary. 

6-15. DAMAGE REPAIRABLE BY REPLACEMENT. 
_D.a ma g e to cer taicLshoH-sections of structure or parts 
such as engine mount fittings, wing to tank attaching 
angles or any of the tank castings whose shape make 
them difficult to repair will necessitate their replace- 
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SHEET, nUER 


— Vi,' neoprene ‘ j / 7 

J25 24ST AL. AL. TILLER-' /'/ 

NEOHRENL- ——-' ^ 
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051 24ST..AL...^; ANGLER 
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FILE TO FIT 
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>ck Description 

Goge 

Contmerciol Designotion 

Specificolion 


Tubing 

VA O.D. X .049 

4130 Ch. Moly Steel 

AN.WW-T-850(N) 


Tubing. 

- 144-— 

4130 rib. =Moiy—Steel—- 

__ _AN-WW-.T^50(N) 






Tubing 

IVa 0J>. X .049 

4130 Ch. Moly Steel 

AN.T.3(N) 


Tubing 

OT>. X .072 

4130 Ch. Moly Steel 

AN.T-3(N) 


Extrusion - / 

Alcoa k 77B ^ ‘ 

24ST Aluminum Alloy' 

QQ.A.354(T) 


Extrusion , : - 

AlcoaK77F' V' 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 78C 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 78F . “ 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 78j. 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 78P 

24 ST Aluminum Alloy 

QQ.A.354(T) . 

‘ 

Extrusion 

Alcoa K 78Y “ 

24ST Aluminum'Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa 734 FF 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa 734 iX- 

24 ST Aluminum Alloy . 

QQ.A.354(T) 


Extrusion 

Alcoa k 778 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa 919 . " -• , 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 1172 

24 ST Aluminum Alloy 

QQ.A.354(T) 


' Extrusion ' - 

' Alcoa i288 * • 

24 ST Aluminum Alloy 

QQ.A.354(T) 

• 

Extrusion ■ . . 

Alcoa K 1297 - 

24ST Aluminum Alloy 

QQ.A-354(T) 


Extrusion 

Alcoa K 1298 - 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extru'ion 

Alcoa K 1557 ' 

24 ST Aluminum Alloy 

QQ.A.354(T) 


Extruuon 

Alcoa K 1559 

24ST Aluminum Alloy 

QQ.A.354(T) 


' Extrusion 

Alcoa K 1908 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa 2499 

24 ST Aluminum Alloy 

QQ.A-354(T) 


Extrusion 

Alcoa K 5009 

24ST Aluminum Alloy 

QQ.A.354(T) ' 


Extrusion 

Alcoa k 5010 

24ST Aluminum Alloy 

QQ.A.354(T) .. 

i 

Extrusion 

Alcoa K 5090 : 

24ST Aluminum Alloy 

QQ.A.354(T) ' . .. 


Extrusion . 

Alcoa K 5401 - 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 5600 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion 

Alcoa K 6235 

24ST Aluminum Alloy 

QQ.A.354(T) 


Extrusion > 

Alcoa K 6240 - 

24ST Aluminum Alloy 

QQ-A-354(T) 


Extrusion 

Alcoa 6494 

24ST Aluminum Alloy 

QQ.A.354(T) 

* • 

Extrusion . 

Alcoa K 7604 

24S*f Aluminum Alloy 

QQ.A.354(T) . ■ 


Extrusion 

" Alcoa K 8669 . ^ ‘ 

24ST Aluminum Alloy 

QQ-A-354(T) 'r ^ . 

V ' • » • ' 

Extrusion . • 

Alcoa K 9047 ' 

24ST Aluminum Alloy 

QQ.A.354(T) ... 


Extrusion - 

Alcoa K'9048‘ 

24ST Aluminum Alloy 

QQ.A-354(T) 

• ' '/i 

Extrusion r. - 

Alcoa K 9471 

24 ST Aluminum Alloy 

QQ-A-354CT) 


Extrusion ' - 

' ' Alcoa K 9472 

24ST Aluminum Alloy 

QQ.A-3'i4iTT 

' > 

Extrusion 

Alcoa K M73 

24ST Aluminum Alloy 

QQ-A-3S4^.T'1 


Extrusion * 

Alcoa K 9695 " .. 

24ST Aluiiunum Alloy ; 

' QQ-A-3V4^^ n . . • . 


Extrusion - 

Alcoa K 9823 

24ST Aluminum Alloy 

QQ.A.3S4i n.; - , * 


Extrusion 

Alcoa K 9831 

24 ST Aluminum Alloy 

QQ.A-<S4^^rV - 


Extrusion ■ ' 

= Alcoa K 9876 ' 

24ST Aluntintim Alloy 



'Extrusion 

Alcoa K 11015 ■ 

24ST- Alumintim Alloy 

l>(>.A-»'*4^ V' ■ 

Q 

Extrusion . 

Alcoa K 11270 

24ST Aluminum Alloy 


Extrusion 

Alcoa K 11271 ‘ 

24ST Aluminum Alloy 

A - 

^ Extruuon 

Alcoa K 11272 

24ST Aluminum Alloy 



Extrusion ■ * . 

Alcoa K li407> 

24 ST AUimimim Alloy 

: w A S'4v.r>.. . 


Extrusion * 

Alcoa K 11630 

24ST Aluminum Alloy 

0^?'.A *'4\ l‘> 



Alcoa K 11631 


. -# 


24 ST Aluminum Allen* 
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^toek Description 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion - - 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 
Extrusion 


Goge- 

Alcoa K 11632 


-Alcoa-K“ 1163 iF 

Alcoa K 11634 
Alcoa K 11635 
Alcoa K 11636 
Alcoa K 11637 
Alcoa K 11638 
Alcoa K 11818 
Alcoa K 11819 
Alcoa K 11820 
Alcoa K 11824 
Alcoa K 11871 
Alcoa K 11886 
Alcoa K 12023 
Alcoa K 12024 
. Alcoa K 12027 . 
Alcoa K 12028 
Alcoa K 12468 
Alcoa K 13428 
Alcoa K 13604 
Alcoa K 13624 
Alcoa K 13639 
Alcoa K 13651 
Alcoa K 13686 
Alcoa K 13689 
Alcoa K 14033 
Alcoa K 14034 
Alcoa K 14035 
Alcoa K 14040 
Alcoa K 14049 
Alcoa K 14221 
Alcoa K 30787 
Alcoa K 31150 


~C6ni m ere id1~Desig noTion 

24ST..Alunimum=A ll fty 


~24ST Aluminum All^ 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy • 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy ' 
24ST Aluminum Alloy* 
24ST Alumin um Alloy ! 
24ST Aluminum Alloy 
24ST Aluminum Alloy*. 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum Alloy 
24ST Aluminum. Alloy 
24ST Aluminum Alloy - 


Specrficotion 

—Q Q-A -354(T) 

^Q^.A.354(T) 
QQ-A.354(T) 
QQ-A.354(T> 
QQ-A.354(T> 
QQ.A.354(T) 
QQ-A.354(T) 
QQ.A-354(T) 
QQ-A.354(T) 
QQ-A.354(T) 
QQ-A.354(T> 
QQ-A.354(T) 
QQ-A.354(T) 
QQ-A.354(T) 
QQ.A.354(T) 
QQ-A-354(T) 
QQ-A.354(T) 
QQ.A.354(T) 
QQ-A-354(T) 
QQ-A.354(T) 
QQ-A.354(T) 
QQ-A.354(T) 
QQ.A.354(T) 
QQ-A.354(TJ 
QQ.A.354(T) 
QQ.A.354(T) 
QQ.A.354(T) . 

QQ.A.354(T) 
QQ.A.354(T) 
QQ.A.354(T) : 

QQ-A.354(T) 
QQ-A.354(T) ; 
QQ.A.354(T)‘":^ 


•N 
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K 7eF 


K77B 


K 7eY 


K 77F 


K II 637 


Figure B*1—Typical Repoire-fquol Angimt 
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SEC. A-A (typical) 













TYPE >' REPAIR ' 


type REPAIR 


NOTES: - ' 

ALL SPLICE MATERIAL TO BE SWST ALUMINUM ALLOY. 

OR^THE^EOUrVAFrElfSE-ux^..!^*^ EXTRUSION AS THAT DAMAGED 
UK THE EQUIVALENT BENT-UP SECTION OVEN IN SECTION VIIJ. 

t INDICATES TWO REPAIR ANGLES, ONE NESTED WITHIN THE OTHER. 

TRUSION REPAIR I I BEND I RIVET InO.RIVETS 

^O. TVPE ";VET 


.064 


KI4033 


K13689 


K13669 


K734rF 


K734TT 


KI268 


K6494 


K9d76 


KM636 


KII638 


KII620 



OF DAMAGE 


21/z - 


3 


3 


4 1/4 


. 4 3/» 


3 


3 


2 3/B 


3 


3 »/ie 


3 


BEND 

RADIUS 


RIVET 

TYPE 


.064 


n .064 


« .072 


n .040 


.072 


n .040 


** .064 


n .064 


.091 


3/16 IAN442AD5 


&y^2 IAN442AD6 


AN442AD6 


AN442AD6 


AN442 De 


5/32 AN442AD6 


\/a AN442AD6 


3/32 )AN442AD4 


AN442A06 


AN442AD6 


AN442AD6 


I EACH SIDE 
OF SPLICE 


10 


I I 


12 


14 


14 


10 


14 


12 


17 


22 




®/l6 


9/ie 


«gu>* B~2~Typical Repain-Untqual Angleg - 
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FLANGES MUST EXTEND 
AS FAR AS ENDS OF 
EXTRUDED ZEE SECTION. 


SECTION A-A 


























TYPE 'A' RIVET PATTERN 


TYPE 'B' RIVET PATTERN 


all SPLICE MATERIAL TO BE 24ST AL. ALLOY. 

_ GIVEN^N ^KTIO^VK?^ extrusion OR THE EQUIVALENT BENT UP SECTION 

ILE OFF LIPS OF EXTRUSION TO ALLOW FOR SPUCING. 


EXTRUSION HJVET 

n.c 3VERLAP PATTERN 


Ka669 


K 9047 


K904e 


Klia24 


KII270 


Kiieea 


Koeaa 


hi 


m\ 


REPAIR 
ANGLES 
SCNO RADIUS 


GAGE OF 
REPAIR 
ANGLES 


NO. OF RIVETS 
EACH SIDE 
OF SPLICE 


2A05 


ffJggWiTI I 







Figun B-4~Typical RBpairs-Extrud^d Zee Secfiww 
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Figure B^Typkal Bullet Patch Pepair 
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